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NERVOUS MANIFESTATIONS IN INFANTILE SCURVY 


ORTHELLO R. LANGWORTHY 
From the Sub-Depariment of Neurology, the Johns Hopkins University 


INTRODUCTION 


Scurvy has been recognized since early times as a plague, devastat- 
ing armies and threatening the lives of sailors, and yet more recently 
as a nutritional disease endangering the health of infants. Adequate 
treatment has long been known. Although scurvy has been studied 
from many points of view there is really but little literature dealing 
with involvement of the nervous system. Hemorrhages into the brain 
and spinal cord are comparatively rare, despite extensive bleeding 
elsewhere. The meninges are somewhat more frequently involved. 
There are, however, nervous manifestations in many cases of scurvy. 
Children become irritable and peevish. The knee-jerks are often 
markedly exaggerated. It is impossible to learn whether the pain 
and tenderness in infants are due in part to the sensitiveness of nerve 
trunks as well as of the periosteum. It is certainly true that the pain 
is relieved as soon as adequate treatment is instituted before there is 
any time for absorption of the subperiosteal hemorrhage. No care- 
ful examinations for anesthesias or paresthesias have been made. 
Marked tremors have been noted in man. Men afflicted with scurvy 
often have a peculiar frightened look. Many of them suffer from 
headaches, and convulsions have been described. Excessive sweating 
often occurs. 

Sutherland (1894) pointed out that the manifestations of scurvy 
in the child differ from those in the adult because the hemorrhages 
occur in places where the vascular supply is most abundant. He ob- 
served two cases of intracranial bleeding in children producing internal 
pachymeningitis. Sammis (1919) reported the case of a child, under 
treatment for survy for nine days, who had a clonic convulsion lasting 
fifteen minutes and died on the same day. A subdural hematoma 
was found at post-mortem examination. Thrombosis of the basilar 
artery was demonstrated in one of Sutherland’s cases. 
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Hess (1920), in reviewing the subject, found that the brain and spi- 
nal cord had been little studied. He drew attention to one instance 
in which a hemorrhage into the cord was diagnosed during life and 
confirmed at autopsy. He also described a case in which a focal 
degeneration of the lumbar portion of the spinal was found (1918). 
The outstanding feature was a loss of cells in the left anterior horn; 
there were also fewer nerve fibers in this region but the diminution was 
less striking. There was no round-cell infiltration. 

The sheaths of large nerves are often invaded by hemorrhage. The 
extravasated blood is found to lie around, but rarely among, the nerve 
fibers which seldom show any pathological change. Ingier (1913) 
reported very marked degeneration of peripheral nerve fibers in two 
cases. Aschoff and Koch (1919) studied the.vagus nerves from twenty- 
eight autopsies, but failed to find any abnormality of the fibers. 
They depicted hemorrhages in the sciatic nerve which must have given 
rise to symptoms during life. 

In a careful study of tissues from the guinea-pigs with scurvy, 
Meyer and McCormick (1928) found few macroscopic lesions in the 
nervous system except that nerve trunks were often included in 
hemorrhagic areas. Microscopic study revealed minute cerebral 
hemorrhages and extravasations of blood into the posterior root 
ganglia, sympathetic ganglia and lumbar nerve roots. There were 
degenerative changes in the ganglion cells of the sensory and sympa- 
thetic ganglia. The nerve roots showed complete destruction of 
certain of the meduHary sheaths and axis cylinders. Some of the 
superficial nerves were edematous. There was degeneration of the 
large motor cells of the anterior horns of the spinal cord. Lysis, 
vacuolization and shadow forms were not uncommon. Hyalin areas 
of degeneration were found in fiber tracts. Changes in the number and 
size of Nissl granules even to their complete disappearance were noted. 

The case reported here presents features that have not so far been 
described in the literature. 


CASE HISTORY 


A. S., a male, white child of ten months was admitted to the Harriet Lane Home 
on April 15th, 1931 and died five days later. He was born at full term and weighed 
nine and a half pounds. Thedelivery wasnormal. The diet had consisted wholly 
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of milk. He had had no cod-liver oil and the juice of only three oranges during 
his entire lifetime. He was fed at irregular intervals whenever he was awake and 
irritable. For the past month he had had two teaspoonsful of milk of magnesia a 
day. The child had done quite well until three weeks before admission. At that 
time he had begun to vomit after every meal and developed a persistent diarrhea. 

Physical examination revealed a pale undernourished child; there were many 
petechiae over the chest and abdomen. The gums showed numerous hemorrhages 
and blood came from the nostrils. 

The child had a cold on admission and developed otitis media with a high tem- 
perature. He was transfused; following this he became acidotic and sodium 
bicarbonate and glucose were given. After a second transfusion jaundice de- 
veloped. The urine became red and many red blood cells were found on micro- 
scopic examination. 

The fourth day in the hospital, the patient became comatose and neurological 
symptoms developed. The fontanelles bulged. The pupils were of pinpoint 
size and the eyes turned to the right. The left side of the face was paralyzed. 
There was continuous twitching of the right side of the face, especially of the eye- 
lids. Likewise, the right arm and leg twitched continuously and there was some 
spasticity of the extensor muscles of the right leg. The extremities on the left 
were weak. The deep reflexes were more active on the right. There was a loss 
of abdominal reflexes and a positive Babinski on the left. Ophthalmoscopic 
examination showed dilated veins in the fundi. The discs were well outlined. 
No hemorrhages or exudates were seen. 

The temperature was 39°C. The Wassermann was negative. Spinal fluid 
normal. There were six cells. X-rays of the bones showed changes characteristic 
of scurvy. The red blood cells were 1,070,000; the white blood count was 17,400. 
The hemoglobin was 30 per cent. The child died within twenty-four hours after 
the neurological signs had become manifest. 


DISCUSSION OF THE CASE HISTORY 


Ar. undernourished child of ten months, who had lived exclusively 
on a milk diet, showed definite, clinical signs of scurvy. He received 
dietary treatment and two transfusions during a period of four days 
and at the end of that time developed marked neurological abnormal- 
ities. There were signs of a cortico-spinal tract lesion on the left 
evidenced by a weakness of the facial muscles and the extremities on 
the left side, loss of abdominal reflexes and a positive Babinski on the 
left. This constitutes, then, a clear picture of a left hemiparesis. 
In addition, there were neurological signs upon the right side of the 
body evidenced by the tremors of the facial muscles and extremities. 
The simplest explanation would be a lesion on the right side of the 
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midbrain involving the brachium conjunctivum and the pyramidal 
tract. Lesions of the brachium conjunctivum are known to cause 
tremor, and inasmuch as both the brachium conjunctivum and rubro- 
spinal tract cross the midline, the abnormalities would occur on the 
same side of the body. The decussation of the cortico-spinal tract 
would place the hemiplegia upon the opposite side. The sudden 
development of the symptoms in a case of scurvy suggests a small, 
localized hemorrhage. 


Anatomical findings 


The abnormal findings at post-mortem examination were as follows. There 
was no evidence of hemorrhages in the skin; the entire skin was slightly jaundiced 
and the sclera showed considerable jaundice. The gums of the lower jaw were 
swollen and hemorrhagic; this was more marked in front. 

Both lungs were quite firm. On section, they were dark red in color and ap- 
parently contained a great deal of fluid. There were scattered areas much darker 
in color that suggested hemorrhages. At both bases a few, small, firm areas of 
lobular pneumonia were present. 

The surface of the spleen was red in color with numerous, scattered hemorrhages. 
The lymph nodes in the mesentery were large and dark red; on section they were 
found to be hemorrhagic. The blood extended beyond the lymph nodes into the 
deep tissue of the mesentery. The left kidney on section showed at the apex a 
collection of small, yellowish, crystal-looking dots. Around this was a dark zone 
of hemorrhage. 

The bladder was distended with bloody urine. The mucosa itself looked nor- 
mal and there were no ulcers or other apparent sources for the blood in the urine. 

The ribs showed a slight bulging at the line of ossification. Section revealed a 
broad yellow zone in this region; the marrow appeared a brighter red than usual. 
There were scattered, small hemorrhages beneath the periosteum. The head of 
the femur showed a peculiar wavy line of ossification. There were a considerable 
number of small hemorrhages beneath the periosteum of the skull. 

No description of the microscopic findings in these organs need be given. The 
slides confirmed the anatomical diagnosis of scurvy. 


Examination of the nervous system 


The meninges, arteries and veins appeared normal, as did also the cranial nerves. 
Examination of the brain showed minute hemorrhages over the surface of the 
cerebellum (fig. 1). These were less than a millimeter in diameter and quite dis- 
crete. Sections of the brain likewise revealed numerous, small hemorrhages in 
the corpus callosum scattered from the rostrum to the genu and more numerous 
anteriorly (fig. 2). These areas were found almost exclusively to the right of the 
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midline; only one was on the left. A small hemorrhage was demonstrable in the 
floor of the lateral ventricle on the right side and there were numerous hemorrhages 

the white matter of the right occipital lobe. Section showed the hemorrhages 
beneath the surfaces of the cerebellum in the gray matter. Many sections of the 


brain-stem and upper portion of the spinal cord revealed no lesions. 





Fic. 1. There are many minute hemorrhages scattered over the surface of the 
cerebellum. 


Sections were prepared for microscopic study and stained with thionin or with 
hematoxylin and eosin. Almost serial sections of the midbrain were prepared 
in the expectation of finding bleeding there. No abnormalities were found with 
the exception of those already seen with the unaided eye. All the slides of the 
brain-stem appeared normal. The spinal cord was not obtained for study. 

Figure 3 shows the minute areas of hemorrhage in the cerebellum, as they were 


observed microscopically. One is present in the granular layer; the tissues are 












Fic. 2. The corpus callosum contains many small hemorrhagic areas. No 


lesions are seen in the brain stem 








Fic. 3. This photomicrograph demonstrates the hemorrhages in the molecular 
and granular layers of the cerebellum. One extends out beneath the pia. 
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shrunken so that it is surrounded by a clear area. Another lies in the molecular 
layer just beneath the pia. 

In summary, study of the nervous system demonstrated small hemorrhages 
throughout the corpus callosum on the right side and upon the surface and in the 
gray matter of the cerebellum. 


DISCUSSION 


There may of course have been other lesions in the brain-stem or 
cord which escaped detection because of their small size. However, 
it is quite possible that the hemorrhages in the cerebellum and corpus 
callosum may account for the physical signs. Unfortunately, ab- 
normalities in the corpus callosum, not caused by a neoplasm, and 
changes of the gray matter without damage to the underlying struc- 
tures of the cerebellum are so rare that the symptoms produced are not 
understood. The lesions of the corpus callosum were almost confined 
to the right side. It is known that tumors in the region of the corpus 
callosum often give rise to a hemiparesis but it is commonly supposed 
that this is due to pressure upon the adjacent white matter. Damage 
to the cerebellum likewise gives rise to tremor. The cerebellar 
hemorrhages occurred on both sides; however, the tremor would not 
be manifest on the side of the hemiparesis. 

The neurological abnormalities developed four days after the child 
had been placed upon an adequate diet and after two transfusions. 
This case is paralleled by that of Sammis (1919), already mentioned, 
in which a child had a convulsion nine days after treatment was be- 
gun. Here a subdural hematoma was found. 

The hemorrhages in the nervous system may of course have been 
precipitated by the two transfusions which the child received while in 
the hospital. Certainly they must be kept in mind as an accessory 
factor. 

Purpura often is accompanied by bleeding in the nervous system, 
and photographs of one example, with hemorrhages over the surface 
of the cerebellum similar to those in the present case, has been seen 
by the author. In scurvy, which of course is a type of purpura, 
there is no disturbance of clotting time or coagulation of the blood. 
The hemorrhagic tendency depends upon the lessened resistance of 
the vessel walls and their increased permeability. In purpura there 
is a low platelet count and prolonged bleeding time. 
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SUMMARY 


A child of ten months who had received exclusively a milk diet 
developed signs of scurvy. Afte: four days of treatment on an ade- 
quate diet, and after two transfusions, he developed hemiparesis on 
the left and tremors on the right side of the body. Many minute 
hemorrhages were found on the surface and in the cortex of the cere- 
bellum and in the right half of the corpus callosum. 
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CALCIFIED CYSTS OF THE KIDNEY! 


J. A. C. COLSTON, M.D. 
From the Brady Urological Institute, Johns Hopkins Hospital 


Serous cysts of the kidney have long been recognized, their etiology 
studied, the criteria for diagnosis described and the indications for 
treatment thoroughly discussed. A few instances of hemorrhagic 
cysts have been reported but references to calcified cysts and a clear 
understanding of their etiology are rare. The Encyclopédie Francaise 
d’Urologie contains no mention of this condition. 

In recent years, four interesting examples of calcified cysts of the 
kidney have been seen at the Brady Institute, and the histories and 
roentgenograms of two other cases have been furnished through the 
courtesy of Dr. A. E. Goldstein of the Sinai Hospital, Baltimore and 
Dr. G. H. B. Booth of U. S. Marine Hospital No. 1, Baltimore. Two 
of the cases in this series have been described by Young and Waters 
who first emphasized trauma as the probable etiological factor. 

Abbott, in 1894, described a case of calcified hematoma of the kidney. 
The patient had been kicked by a horse in the back about fifteen years 
previously. There is no note as to the occurrence of hematuria. At 
operation a calcified cyst was found densely adherent to the right 
kidney. A nephrectomy was done, the patient dying from shock. 
Apparently this is the first case of calcified cyst of the kidney in which 
trauma was definitely ascribed as the etiological factor. 

Kirwin, in 1926, reported a typical case of calcified cyst attached to 
the right kidney. The patient had had attacks of burning onurina- 
tion, with frequency, and blood and pus were present in the urine. 
There was no history of trauma. Roentgenograms showed a typical 
large calcified cyst in the kidney region. At operation, the cyst was 
found so firmly adherent to the kidney that a nephrectomy was per- 
formed. Examination of the specimen showed hydronephrosis with 
chronic pyelitis and ureteritis. The walls of the cyst were calcified 


' Read before the Forty-third Annual Meeting of the American Association of 
Genito-urinary Surgeons, June, 1931. 
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and the contents consisted of yellow fluid. The kidney itself showed 
no gross lesions. Microscopic examination of the cyst wall showed it 
to consist of bundles of connective tissue with areas of necrosis and 
definite evidences of calcification. The inner wall had no epithelial 
lining. Kirwin reviews the literature and concludes that “the exam- 
ination of the specimen fails to reveal whether we are dealing with 
an old hematoma, an abscess cavity, or a congenital cyst.” 

Calcified cysts arise from one of two causes—either from hemor- 
rhage into a simple serous cyst or from the natural evolution of a 
peri-renal hematoma, the calcification occurring as a result of the 
degenerative processes which take place in a hematogenous cyst. As 
the blood within the cyst wall coagulates, the clots adhere to its wall 
where they gradually become organized, and calcification occurs from 
the precipitation of calcium salts in the blood-clots. The cyst then 
remains in a more or less stationary condition and its contents are 
found to consist of clear yellow fluid with numerous cholesterin cystals. 
Any disabilities which may be present are due to the size and weight 
of the cyst and its encroachment upon neighboring viscera. 

Microscopic examination of the cyst wall would seem to be the most 
accurate method of determining the exact etiology. However, there 
is a considerable difference of opinion as to the microscopic structure 
of the wall of simple serous cysts. By some observers, it is described 
as consisting of fibrous tissue without any epithelial lining; others have 
described various types of epithelial lining, from flattened cells suggest- 
ing the uriniferous tubules to pavement epithelium, but still others 
have described an endothelial lining. Most authorities agree that 
solitary serous cysts result from some obstruction in the uriniferous 
tubules, probably occurring in embryonic life. If this view be 
accepted, all congenital cysts should show at least some vestiges of an 
epithelial lining. That hemorrhage may occur into a simple serous 
cyst is probably true, although it is difficult to understand from the 
anatomical relationships, as no connection between the kidney tissue 
and the cyst wall exists although the latter is firmly adherent to the 
kidney itself. It would seem, therefore, that most hematogenous 
cysts result from trauma, and in their original stage are not cysts in 
the true sense but are simple extravasations of blood and urine in the 
peri-renal tissue arising from more or less extensive rupture of the 
kidney tissue itself. 
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Stirling has recently reported a case of solitary hemorrhagic renal 
cyst which first became apparent a few months after a severe trauma- 
tism to the region of the left kidney. A nephrectomy was done, the 
cyst being removed with the kidney. On microscopic examination 
the cyst wall was found to consist of fibrous tissue. Stirling reviews 
the literature and found 31 cases reported. He emphasizes the im- 
portance of trauma in the etiology of hemorrhagic cysts but was able 
to find a definite history of injury in only three cases of the series 
studied. Wesson has reported three instances of injury to the kidney 
areas in which palpable tumors appeared later in two cases. Herbst 
and Vynalek reported six solitary cysts of the kidney of which one was 
hemorrhagic, the x-rays suggesting calcification, with a questionable 
history of trauma. 

The direct relationship of cysts to trauma has been very forcibly 
presented by the six cases which have been observed in our series. 
That injuries of the renal parenchyma may give rise to extensive 
hemorrhage is well known, and the extent of these injuries, their 
diagnosis and the indications for operative interference have been 
carefully studied. At the 30th session of the Association Francaise 
d@’Urologie, a symposium on the diagnosis of the late effects of kidney 
injuries was held. The various types of rupture of the kidney were 
fully described, especially by Gerard, who states that a peri-renal 
hematoma may develop, arising from the site of the rupture which may 
extend and encroach upon neighboring structures. Gerard believes 
that the hematoma usually resolves spontaneously. The late effects 
of traumatisms to the kidney were fully discussed, but no mention was 
made of the encapsulation and eventual calcification of these hema- 
tomata. Viollet, however, at the same symposium, described the find- 
ings in a case of a large blood cyst with a history of severe traumatism 
39 years previously, which showed evidence of degeneration but calci- 
fication was apparently not present. 

Certainly, in each one of our own series, traumatism was the direct 
etiological factor, although in only two was hematuria definitely 
present. It would seem certain that a rupture of the kidney paren- 
chyma, which did not extend into the pelvis, might lead to a large 
peri-renal hematoma while the intact calyces and pelvis would prob- 
ably not admit the passage of sufficient blood to be noticed in a gross 
examination of the urine. The bleeding into the peri-renal tissues 
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would continue until a pressure was exerted upon the kidney by the 
accumulation of blood sufficient to stop all hemorrhage. A hematoma, 
arising in such a manner, will gradually become encapsulated and sur- 
rounded by a thick layer of fibrous tissue, and as the clots adhere to the 
wall, calcification would occur as has already been described. The 
hematoma will, of course, vary in size, but may reach enormous propor- 
tions, and as resolution progresses, its wall may become firmly attached 
to neighboring viscera, such as intestine, spleen, liver, omentum, etc. 


PATHOLOGICAL ANATOMY 


The cyst wall may be of varying thickness and show variable 
amounts of calcification. The contents of the sac are usually found to 
consist of yellow fluid which may be clear or turbid. On microscopic 
study the cyst wall is seen to consist of fibrous and scar tissue with 
irregular areas of calcification, and no evidence of a lining, either 
epithelial or endothelial, will be found. 

On examination of the wall of the cyst one would expect to demon- 
strate quite readily the presence of iron by selective stains. Unfor- 
tunately, in this series, only a portion of one cyst, resected at opera- 
tion, was available for this special examination and no trace of iron 
could be found. The portion of the cyst which was available had been 
excised from the upper posterior wall and it might be assumed that the 
iron which undoubtedly must be present had gravitated and was 
deposited originally in the lower portion of the cyst. In any event the 
absence of iron from a small portion of the cyst wall which was avail- 
able for examination could not be used as a tenable argument against 
the etiology which seems to be most probable, but further examina- 
tions of operative or pathological specimens are necessary to clear up 
this point. 

The relations of the cyst to the kidney are very close and the wall is 
usually found densely adherent to the true capsule. Here one may also 
find evidence of the previous rupture, by the thickening of the capsule 
with compressionof the renal parenchyma. It is perfectly possible that 
the kidney might be, to all intents and purposes, completely destroyed 
as the result of the trauma so that little but thickened capsule and a 
few remnants of compressed kidney tissue might be found, but in two of 
the three cases which we have been able to observe which were subjected 
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to operation, the kidney was more or less completely preserved and 
showed evidence of only scarring and atrophy at the site where the 
cyst wall was adherent. The ureter may be markedly displaced by 
the pressure of the cyst wall and here again one might expect to find 
an obstruction with resulting hydroureter and hydronephrosis, but 
in our series no such obstruction could be demonstrated. 

Symptoms. The symptoms result from the pressure and weight of 
the cyst and are usually not urinary in character. There is often a dull 
aching pain referred to the kidney region or to the corresponding 
costovertebral angle and in no instance has there been any definite 
story of renal colic. In the cases of the larger cysts, the patients have 
complained of a feeling of weight and heaviness in the corresponding 
side of the abdomen and the presence of a palpable mass has been 
noted by the patient himself. Adhesions to neighboring viscera and 
impingement upon them by the cyst may cause various kinds of 
abdominal pain and discomfort together with gastro-intestinal mani- 
festations. 

Diagnosis. In all our cases, a definite history of severe trauma was 
obtained, varying from 30 to 24 years before the patient came under 
observation. In four of our cases, a definite mass was palpable which 
is described as firm, not tender, and almost immovable, with little or 
no descent on respiration. Physical examination has otherwise not 
given any information which might lead to the diagnosis. In each 
instance, the urine was clear, negative chemically and microscopically, 
and the culture sterile. The diagnosis was made by examination of the 
flat x-ray films which showed the outlines of a calcified cyst,varying 
greatly in size in each instance, but in every case showing the typical 
calcified outline of the periphery of the cyst which in two cases was 
definitely multilocular, with a varying amount of calcification evident 
over the extent of the cyst, which could be seen within the sharply 
defined peripheral margin. Satisfactory stereoscopic pyelograms 
were obtained in three cases which showed normal pelves and ureters 
but demonstrated very clearly the close apposition of the cyst to the 
kidney substance. Lateral views in two cases showed this even more 
clearly. In one case, in which the cyst was present in the upper right 
abdominal cavity, a gall-bladder visualization was obtained which 
showed that the cyst bore no close relation to the gall-bladder. 
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The diagnosis is self-evident when good roentgenograms are ob- 
tained, and if the possibility of the existence of a calcified cyst is borne 
in mind. The only possibility for confusion would be from a hydatid 
cyst arising from or closely related to the kidney. Craig and Lee 
Brown have described several cases of this condition and have given 
a full discussion of the differential diagnosis of calcified shadows in the 
kidney area. They state that a hydatid cyst connected with the 
kidney should always be diagnosed on the basis of the urinary findings, 
but that a closed hydatid cyst must be diagnosed from the roentgeno- 
gram alone. Askin has described a calcified hypernephroma of the 
kidney and also discussed the differential diagnosis of renal shadows, 
but neither of these authors has taken into consideration the existence 
of a calcified cyst resulting from peri-renal hemorrhage. A calcified 
hypernephroma might lead to temporary confusion, but the urinary 
and functional findings, and especially the pyelogram, should readily 
clear up such an unusual condition. 

Treatment. The ideal treatment for this condition would, of course, 
be separation of the cyst from the kidney and its complete excision. 
However, in our three cases which came to operation, such unusual 
technical difficulties presented that this was not possible. In case 2, 
the cyst and kidney were removed, but the adhesions to neighboring 
viscera were so dense that the patient was profoundly shocked and 
failed to rally from the operation. In one of our cases there were no 
symptoms and the presence of the cyst was discovered from a routine 
roentgenogram. ‘This cyst was quite small and was evidently causing 
no functional difficulties and certainly not increasing in size, so that no 
treatment was advised. In another case, the patient complained of 
such slight discomfort that again no operation was advised. In the 
three remaining cases, the symptoms and disability were deemed suf- 
ficient to justify operation. The severity of the symptoms depends 
almost entirely on the size of the cyst, so that only the larger cysts 
would cause sufficient disability to demand intervention. 

On account of the extreme technical difficulties of complete excision 
which have been emphasized before, this procedure would seem to be 
contra-indicated, unless in some especial case (which we have not 
observed). In any event, when operation is determined upon, the 
kidney should be exposed through the usual lumbar incision, the 
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relation of the cyst to the kidney determined, and the cyst should 
then be explored extra-peritoneally in an effort to find a line of cleav- 
age by which it may be separated from neighboring viscera and 
removed. In two of our cases treated by this method, no definite line 
of cleavage could be found and attempts at complete excision were 
given up on account of the dense adhesions to neighboring structures 
and the fear of injuring or interfering with the blood supply of some 
important viscus. 

Marsupialization would seem to be the method of choice in dealing 
with these large cysts which cannot be excised. The value of this pro- 
cedure has already been described and emphasized by Craig and Lee 
Brown in the treatment of hydatid cysts which present identical 
technical difficulties from an operative standpoint. The cyst wall is 
opened and as much of it is excised as is possible without interfering 
with neighboring viscera or opening the peritoneal cavity. The cyst is 
thus emptied of its fluid contents and the walls should then be pressed 
together into apposition with ample facilities for free drainage. In our 
one case treated by this method, a persistent sinus has remained in the 
kidney region, which, however, discharges only small amounts of thin 
serous fluid with occasional particles of calcified tissue, and the wound 
has required only simple dressings. There has been no tendency for 
the cyst to re-form. The abdominal mass has disappeared and the 
patient has been greatly relieved of symptoms although he still com- 
plains of some dull pain in the flank radiating to the groin. 


Case 1. S. R. T., aged 48, mail carrier, was admitted to the hospital March 1, 
1924, for treatment of an enlarged testicle. Family history unimportant. The 
patient had never had any serious illness. He had lived in North Carolina all his 
life, working outdoors chiefly as a mail carrier. He denied any venereal infection. 
\bout ten years previously the right testicle had become enlarged and was removed 
by a local surgeon. The patient did not know what diagnosis was made. 

On further questioning, he stated that thirty years before he came to us he was 
run over by a wagon, the wheels passing over his left side. He remained in bed 
several days, noticed no blood in his urine, and his convalescence was uneventful. 
Six months later the abdomen swelled markedly and was punctured with a needle 
on two occasions, a total of three gallons of clear fluid being removed. Following 
this procedure the patient had no further trouble. 

On physical examination the following diagnosis was made: 

1. Tuberculous epididymitis, left side. 
2. Tuberculosis of vas deferens, bilateral (the right testicle had been removed). 
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Tuberculous seminal vesiculitis, bilateral. 


we 


4. Pulmonary tuberculosis, inactive—old fibrosis of left apex. 
5. Marked dental caries and pyorrhea alveolaris. 
6. Slight secondary anemia 
The urine was clear, chemically negative and microscopically contained only a 
few pus cells. No tubercle bacilli or other organisms could be demonstrated. 
lhe plain roentgenogram (fig. 1) showed a large calcified shadow in the left upper 


quadrant, measuring about 10 X 7cm. The outlines of the shadow were slight! 





Fic. 1. Case 1. ANTERO-POSTERIOR VIEW OF LARGE CALCIFIED CYST IN THI 
Lert UpPpER QUADRANT 


irregular but very clearly defined, and the density seemed more pronounced at the 
periphery of the shadow, which suggested that the structure was a calcified cyst. 

On March 5, 1924, Dr. Young carried out his operation of radical excision of the 
seminal tract for tuberculosis, under spinal anesthesia. The patient made an 
uneventful convalescence and left the hospital on April 15 with a small perineal 
urinary fistula. When next seen in January, 1925, he was in excellent condition, 
and the result of the operation very satisfactory with the exception that the small 
perineal fistula still persisted and discharged a few drops at each urination. On 
rectal examination scar tissue, which was fairly soft and pliable, could be felt in the 
region of the prostate, the seminal vesicles and the base of the bladder. There 
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ad been apparently no change in the pulmonary condition. On account of the 
sence of symptoms the patient was discharged without treatment. 

He returned again on April 6, 1926, complaining of dull pain in the region of the 
left kidney, worse during the morning. His general condition was excellent and 
the small perineal fistula, which leaked a few drops only on urination, was causing 
him no trouble. There had taken place, however, a considerable atrophy of the 





Fic. 2 Fic. 3 


Fic. 2. Case 1. Srereoscopic LErt PYELOGRAM 
[he pelvis is well-filled. Calyces cup-shaped and normal. No dilatation or 
other abnormality of the pelvis. In the stereoscope the cyst can be seen lying in 
front of and in close approximation to the kidney. 


Fic. 3. Case 1. LATERAL VIEW OF PYELOGRAM SHOWING THE CLOSE APPROXI 
MATION OF THE CYST TO THE ANTERIOR SURFACE OF THE KIDNEY 


left testis. On cystoscopic examination the internal orifice, trigone, ureteral 
orifices and bladder mucosa were essentially normal. Catheters were passed up 
to each kidney without meeting any obstruction. The specimen from the right 
kidney contained a few pus cells and its function, as measured by the urea per 
centage, was distinctly lower than that of the left, which contained no pus cells. 
No tubercle bacilli were found from either side and cultures were sterile. A stereo 
scopic pyelogram was done on the left side which showed a normal ureter and 
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pelvis. The whole cyst could be clearly seen lying in front of the kidney bu 
apparently quite close to it (fig. 2). A lateral view (fig. 3) shows the close rela 
tionship of the cyst to the anterior surface of the kidney. 

On April 9, Dr. Young exposed the kidney by the usual extraperitoneal incision 
Adhesions about the kidney were very marked and a distinct white depressed scar 
was found on the anterior surface. More adhesions, with a depressed white scar, 
were found at a distance of 1 cm. from the first scar. No definite connection could 
be demonstrated between these scars and the cyst, which could be felt lying in close 
apposition to the anterior surface of the kidney. The pelvis, ureter and the vas 
cular pedicle were normal. Attempts to expose the cyst by dissection through the 
perirenal fat toward the peritoneum led to bleeding from large veins which were 
present, and the operator feared to proceed further in this direction on account of 
the danger of injury to the blood supply of the descending colon, which could be 
felt behind the peritoneum on the external aspect of the cyst. The peritoneum 
was then purposely opened and the mass was found to be everywhere closely 
adherent to omentum. The whole extent of the cyst, however, could be easily 
palpated and it was found to be extremely hard, irregular, with sharp edges, and in 
places depressions were present. It was slightly movable but was fixed to the 
posterior peritoneum in the region of the descending colon. No demonstrable 
obstruction to the intestine could be made out, and on account of the numerous 
adhesions to the omentum and the fear of interfering with the intestinal blood 
supply, no further attempt was made to remove it. The incision was closed in the 
usual manner and the patient made an uninterrupted recovery, leaving the hospital 


in fifteen days. 


Comment. The definite evidence of tuberculosis of the genital tract 
which was found at operation in this case naturally led us to assume 
that the calcified cyst was of tuberculous origin. However, the urine 
was essentially normal and no excess of pus cells or tubercle bacilli 
could ever be demonstrated. On ureteral catheterization the speci- 
men from the left kidney was normal and again no tubercle bacilli 
could be found. The pyelogram showed a normal pelvis, without any 
evidence of erosion or destruction of the calyces, and a normal ureter. 
In order to defend a tuberculous etiology for this cyst it would be 
necessary to assume that an extensive tuberculous lesion had been 
present in close apposition to the kidney. Such a condition has never 


as yet been described. The definite history of trauma to the left side 


with subsequent swelling of the abdomen made it appear far more 
logical to assume that the kidney had been injured at this time with a 
resulting perirenal hematoma. Unfortunately, of course, no portion 
of the cyst was available for microscopic study, by which this question 
could have been definitely solved. 
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ase 2. H. B. was admitted to Sinai Hospital on the service of Dr. Goldstein, 
February 2, 1926, complaining of a large mass in the right side of the abdomen and 
inability to walk properly. The family and past histories were unimportant. 

['wenty-five vears previously the patient had been kicked by a horse in the right 


flank, was prostrated, but could not remember whether or not blood was present in 
the urine. Following this, a mass had appeared in the right flank which became 
slowly progressive in size, but caused no distress until about six months before he 


came to us, when it began to interfere with locomotion. The patient had had no 


urinary symptoms. 


Fic. 4. Case 2. SHOWING A LARGE MULTILOCULAR CALCIFIED Cyst OCCUPYING 
THE ENTIRE RIGHT SIDE OF THE ABDOMINAL CAVITY 


Physical examination showed nothing of importance except in the abdomen, 
where a solid, irregular mass could be felt, extending across the midline, 5 cm. below 
the crest of the ilium and upward underneath the costal margin. This mass was 
fixed, firm and did not descend on inspiration. The urine was clear, negative 
chemically and microscopically. The phthalein excretion was 55 per cent in two 
hours. Cystoscopic examination showed the prostatic orifice normal. The right 
ureter could easily be seen; a catheter engaged in the orifice but did not pass any 
further. The urine from the left kidney was normal microscopically. A plain 
x-ray (fig. 4) showed three huge, apparently intercommunicating cysts, with irregu- 
lar areas of calcification in the walls, with a deep septum between the larger cysts; 


no kidney structure was visible. 
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At operation the kidney, with the tremendous cyst closely adherent to its pos 
terior border was exposed, and after great technical difficulties the cyst was sepa 
rated from dense adhesions to intraperitoneal viscera, and was removed with thx 
kidney. The patient was severely shocked and failed to rally, death occurring 
twenty-four hours after operation. 


Case 3. G. K., aged 38, lunch-room manager, was admitted October 18, 1923 
complaining of pain in the back. Family history unimportant. The general 
health had always been good and the patient had never had any serious illnesses 








Fic. 5. Case 3. WELL-DEFINED, MODERATE-SIZED CALCIFIED Cyst LYING IN 
THE REGION OF THE RIGHT KIDNEY 


He had lived for fifteen vears in Greece, then had come to America, since when he 
had lived in Pennsylvania. He denied venereal disease or any other infection of 
the genito-urinary tract. 

The present illness began as a result of a serious automobile accident in 1919, 
four years previously. He suffered a fracture of the frontal bone and was injured 
about the back. On being taken to the hospital he passed bloody urine but did not 
remember about the duration of this symptom. He developed pneumonia on the 
third day and remained in the hospital for six weeks. About eight months before 
coming to us he began to have a dull, more or less constant pain in the region of the 
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right kidney which had gradually become worse. He had had no attacks of acute 
pain and no urinary symptoms. 

On physical examination, no abnormalities could be made out other than a 
roughened area in the region of the left supra-orbital ridge, probably a result of the 
old fracture. On palpation of the abdomen, an indefinite mass could be felt in the 
region of the right kidney which descended on inspiration. This mass extended 
about 3 cm. below the costal margin and was not tender. It was thought to be an 
enlarged right kidney. 

[he urine was clear and normal, chemically and microscopically; the cultures 
were sterile. 

On cystoscopic examination, the internal orifice, the bladder mucosa, trigone and 
ureters were normal. Ureteral catheters went up to each kidney without meeting 
any obstruction and the specimens from each kidney were normal, showing good 
and equal function, and the cultures were sterile. The plain roentgenogram 

fig. 5) showed a large calcified cyst-like structure in the region of the right kidney. 
Fluoroscopy showed that the mass lay outside of the stomach and colon. The 
patient was discharged and no treatment advised 

He returned in April, 1926, for further study and stated that during the interval 
since his last visit the pain had decreased considerably but that he was still subject 
to some dull intermittent aching in the right kidney region. 

On physical examination, the findings were identical with those of three years 
before. The urine was clear and the culture sterile. Plain roentgenograms 
showed that there had been no change in the size of the cyst. Gall-bladder visuali- 
zation, done after the administration of tetraiodophenolphthalein, showed a 
normal gall-bladder with normal emptying time. A stereoscopic pyelogram 
showed a normal pelvis and ureter with the cyst lying in close opposition to the 
anterior surface of the kidney. A diagnosis of calcified traumatic cyst, attached 
to the kidney, was made, and in view of the experiences gained from the two pre- 
vious cases and the relatively few symptoms present, no operative interference 


was advised. 


Case 4. S. M. S., aged 31, was admitted March 14, 1929, complaining of “hard- 
ness’’ over the left side of the abdomen and numbness in the left leg. The family 
history was unimportant. The patient had been struck by a sled, receiving a 
severe injury to the left side and kidney region, at the age of ten years. He was 
unconscious for a few hours, was confined to bed for some time but did not remem- 
ber whether there was blood in the urine. Kidney drainage by puncture was 
done, two and a half years before admission, a large amount of reddish fluid being 
withdrawn. Following this the mass collapsed but became as large as ever in about 
two weeks’ time. Complete examination at another clinic was carried out which 
showed the left kidney to be functionless. A diagnosis of a huge left hydrone- 
phrosis with possible calcification and occlusion at the ureteropelvic junction was 


made. Removal of the left kidney was advised. 











COLSTON 


Physical examination revealed nothing of importance except in the abdomen 
The left side of the abdomen was slightly more prominent than the right, particu 
larly in the lower two-thirds. A large, firm mass was felt filling the left flank, 
extending almost from the pelvis to the left costal margin. The mass was smooth, 
not tender, did not move with respiration, and was everywhere dull to percussion 
Neither kidney could be felt but the liver was just palpable at the costal margin, 
smooth and not tender. The prostate was normal and the urine negative chemi- 
cally and microscopically. Cultures were sterile. A stereoscopic plain roentgeno- 
gram (fig. 6) showed a huge mass on the left side, partially calcified, the edges clearly 
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Fic. 6. Case 4. SHowrnGc A LARGE CALcIFIED Cyst WITH IRREGULAR MARGINS 
OCCUPYING THE ENTIRE LEFT SIDE OF ABDOMEN 


Only at the upper left border can the cyst margin be definitely made out. The 
calcification in this case is not so pronounced as in the preceding instances. Huge 
size of the cyst has caused marked scoliosis. 


outlined, slightly irregular, while the walls of the cyst showed irregular areas of 
calcification. This cyst extended from a point 5 cm. below the crest of the ilium 
upwards as far as the tenth rib, the median border being obscured by the vertebral 
shadow. A marked degree of scoliosis was present. 

Cystoscopic examination showed no intravesical enlargement of the prostate. 
The trigone and ureteral orifices were normal. A catheter entered the left ureter 
for a distance of about 2 or 3 inches but at this point an impassable obstruction 
was met. Sodium iodide was injected in an attempt to make a left pyelogram, but 
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on examination of the film only a faint trace was seen in the kidney region, the 
majority of the fluid having run back into the bladder. No urine was obtained 
from the left kidney. 

On March 20, under gas anesthesia, the cyst was exposed extraperitoneally in 
the usual manner, care being taken not to injure the peritoneum. After the muscles 
had been divided and the deep fascia opened, a large thick-walled cyst which was 
very tense and had dense adhesions to surrounding structures was encountered. 
Che kidney could not be identified nor were there any evidences of the pelvis or of 
the ureter. It was impossible to find any definite line of cleavage, and in attempt 





Fic. 7. Case 4. POosTERO-ANTERIOR VIEW. TWENTY MONTHS POSTOPERATIVE 

Outlines of cyst can no longer be made out. Indefinite calcification is seen in 
the left side of the abdomen with marked accentuation of calcification in linear 
areas as if there had been approximation of the walls of the cyst with intensification 
of the shadow. 


ing to free the cyst from adhesions the wall was ruptured and about four liters of 
turbid fluid evacuated. Further dissection was attempted but the peritoneum 
and bowel were so densely adherent to the cyst wall that the operator considered 
it unwise to attempt complete dissection. The peritoneum was opened in two 
places, being closed immediately with plain catgut. The part of the cyst which 
had been freed was then cut away, the rest being made to collapse as far as possible 
and the cavity drained with two large rubber tubes. The wound was closed in the 


usual way with silver-wire stay sutures. The patient’s postoperative convales- 
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cence was stormy and some fever persisted for five days. The wound drained pro 
fusely and the patient was discharged on April 27, with a small rubber tube still 
in the drainage tract. 

Pathological examination of the portion of cyst excised showed it to consist of a 
portion of the wall of the sac consisting of thickened scar tissue with irregular 
areas of calcification. On microscopic examination the wall was found to be made 
up of fibrous tissue with areas of calcification and dense scar tissue. No definite 
epithelial lining could be found nor could any kidney tissue be identified. 

The patient was seen again November, 1930. He had been quite well although 
he had some pain in the left loin, radiating to the groin. There were no urinary 
symptoms. On abdominal palpation it was found that the large mass previousl\ 
present had entirely disappeared and there was present only an indefinite sense of 
resistance in the upper left quadrant of the abdomen. The sinus had been drain 
ing small amounts, occasionally small pieces of hard substance. The incision was 
well-healed except for a small sinus tract at the upper angle from which there is a 
slight amount of seropurulent drainage. A plain roentgenogram, (postero 
anterior view, fig. 7), November 20, 1930, (twenty months after operation) showed 
the outlines of the cyst no longer clearly defined. There has been a definite 
diminution in its volume and the calcification was more pronounced, suggesting 
that at certain points the cyst walls had collapsed and were in apposition. There 
had been evidently a very marked diminution in the size of the mass and the 


scoliosis was much less marked. 


Case 5. J.S., aged 63, laborer, was admitted October 16, 1930, complaining of 
frequent urination. The family history was unimportant. 

Two years previously the patient had contracted an acute specific urethritis 
which had cleared up in nine weeks under local treatment. About a vear and a f 
half before admission he fell a distance of about 8 feet as a result of a broken ; 
scaffold and was struck apparently in the middle of the back by several heavy 
planks. He was unconscious and unable to walk for a short time and was incapac . 
itated for work for four weeks. At no time was there any blood in the urine. 
There had been no pain, stiffness or discomfort in the back since the accident. 
Frequency of urination had persisted since the urethral infection, but there had 
been no obstruction or pain. 

Physical examination revealed an extensive emphysema and a moderate gener 
alized arteriosclerosis. The urine was normal chemically and microscopically and 
the culture was sterile. The prostate was moderately enlarged, firm, but no 
nodules were felt. The secretion showed a considerable increase of pus cells. 
Cystoscopic examination showed slight intravesical hypertrophy of the lateral 
lobes and definite median bar formation. On October 17, a cautery punch opera- 
tion was done by Dr. Young, five cuts being made. The postoperative course was 
uneventful except for a transient elevation of temperature two days after opera- 


tion during which a few colonies of hemolytic staphylococci were obtained on blood 
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cultures. The temperature quickly fell to normal and the blood culture became 
sterile. The patient left the hospital October 30, in excellent condition. 

He returned February, 1931, complaining of burning on urination together with 
pain when the bladder was full. He was voiding freely without difficulty, was 
getting up only twice at night, could hold his urine four hours during the day. 
During the past four months a burning sensation in the hips sometimes extending 
from leg to sole of foot had become manifest. A plain x-ray (fig. 8) showed the 
outlines of the kidneys to be of normal size and in normal position. There was a 
well defined shadow, measuring about 5 X 6 cm., in the right upper abdominal 
quadrant opposite the upper pole of the kidney but apparently in close contact 





' 





Fic. 8. Case 5. A SMALL CALCIFIED CysST WITH WELL-DEFINED MARGINS Is 
SEEN LYING IN PROXIMITY TO THE UPPER POLE AND CONVEX BORDER 
OF THE RIGHT KIDNEY 


with the kidney. The outlines of this shadow were slightly irregular, but quite 
plain and intensified. Within the well defined outline faint irregular shadows 
were seen suggesting irregular areas of calcification in a cyst wall. There was a 
moderate grade of arthritis of the lumbar spine which was held to be responsible for 
the sensations of which the patient complained in the hips, legs and heels. On 
account of the fact that there were no symptoms definiteiy referable to the cyst 
and the experiences in the study of the similar cases previously seen, no operation 
was advised and the patient was put upon a regime appropriate for the arthritis. 
It was considered that the calcified cyst represented the late stage of a hematoma 
which had resulted from the trauma, the source of the original hemorrhage prob- 
ably being a small rupture in the kidney. 
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Case 6 was observed at the U.S. Marine Hospital, No. 1, by Dr. J. H. R. Boot! 
of the U. S. Public Health Service, the roentgenological examination being done 
by Dr. Charles A. Waters, Johns Hopkins Hospital. 

J. C., aged 21. Family history unimportant. Past History: At the age of 5 
years the patient was struck by an automobile and severely injured internally) 
An exploratory laparotomy was done on the day of the accident; there was no 
free blood in the abdomen and apparently no injury to abdominal viscera. There 
is no note as to the presence of hematuria. The patient made an uneventful 
recovery and had been completely well until the past few months when he came for 
examination on account of vague abdominal pains and gastro-intestinal symptoms. 
On physical examination he was a young man apparently in good general health. 
There was a large palpable mass in the right side of the abdomen. This mass was 
firm, moved slightly with respiration and was not tender. It extended from the 
costal margin to a point just about opposite the anterior superior spine. Cysto 
scopic examination and ureteral catheterization were done but no data are available 
as to the findings. Apparently, however, the right kidney could not be catheter 
ized. A flat plate (fig. 9) was done after injection of sodium iodide solution into 
the left kidney. The left kidney was somewhat larger than normal, the pelvis was 
incompletely filled so that only a suggestion of the upper and middle calyces could 
be seen. These were, apparently, not dilated. There was no dilatation of the 
pelvis or of the ureter. On the right side of the abdomen one could see a peculiar 
cylindrical, partially calcified shadow which began above at the middle portion of 
the twelfth rib and extended down about 6 cm. below the crest of the ilium. This 
mass was definitely outlined by irregular calcification so that it gave the impression 
of bei: s encapsulated. The upper portion of the mass was broader than the lower 
and extended from the lateral margin of the vertebral column out as far as the 
lateral border of the abdominal cavity. The outline of the mass tapered off 
gradually in a downward direction. The upper half of the mass showed that the 
wall was markedly calcified, the calcification appearing as a filigree shadow indicat 
ing the irregular deposition of the calcification. The lower half of the mass was 
apparently only slightly calcified; the only shadows seen were the irregular outlines 
of its borders. The outline of the kidney could not be seen and there were no 
shadows along the course of the ureter. The ribs, vertebral column, sacrum and 
ilium were normal and there was no evidence of any old injury. 


One of the most interesting questions which arises in the considera- 
tion of these calcified cysts is their prevention, since it has been shown 
by this series that they may cause serious disability. In the cases 
which might arise from bleeding into a pre-existent serous cyst, the 
prophylaxis lies, of course, in the early diagnosis of the cyst and its 
excision. In any event, the size of the calcified cyst in such a case 
would depend upon that of the pre-existent serous cyst, so that if the 
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resulting calcified cyst were sufficiently large to cause disability, it 
would seem certain that the presence of the serous cyst would have 





* 


Fic. 9. Case 6. A LARGE CLEARLY OUTLINED CALCIFIED Cyst OCCUPYING THE 
WHOLE RIGHT SIDE OF THE ABDOMINAL CAVITY 


Che typical irregular calcification is much more pronounced in the upper portion 
of the cyst. 
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been manifested by some symptoms before the bleeding into it had 
occurred. 

The question of the prevention of the development of calcified cysts 
as a result of trauma lies, of course, in the correct treatment of the 
traumatized kidney. Injury of the kidney from trauma either from 
exterior contusion, such as may arise from blows and automobile 
accidents, or from penetrating missiles, such as gunshot wounds, are 
almost invariably associated with injuries to other organs, so that the 
diagnosis and treatment of the kidney damage may be over-shadowed 
by the other injuries which the patient may have received and also by 
his general condition. The determination of the actual amount of 
kidney damage which has been done is often extremely difficult. The 
history of the injury together with the course of the traumatic agent in 
penetrating wounds is, of course, of the utmost importance. The 
occurrence of hematuria is presumptive evidence of kidney damage, 
but by this symptom alone one cannot determine its extent because 
severe injuries may be accompanied by small amounts of blood in the 
urine and, conversely, a slight injury may lead to a serious hemor 
rhage. The well known signs of internal bleeding may be present but 
are often difficult to differentiate from shock. Tenderness and muscle 
spasm in the kidney region and in the costovertebral angle are usually 
present in any injury of a considerable degree, but here again the 
differentiation between kidney injury and damage to some intra 
peritoneal viscus or an early peritonitis presents problems of particular 
difficulty. The presence of a mass in the kidney region is the most 
important sign of severe damage. If the mass can be demonstrated to 
be slowly increasing in size there will be little doubt about the pres 
ence of a hematoma, especially if signs of internal hemorrhage are 
present. 

[. is, of course, a well known fact that many injuries of the kidney, 
some of considerable degree, may heal spontaneously and that the 
hematoma surrounding the kidney may be absorbed without leaving 
any persistent after-effects. It is, of course, impossible to lay down 
any definite rules as to the management of these cases, everyone of 
which presents individual problems. However, the control of an 
acute hemorrhage, of course, lies in immediate exposure of the kidney 


followed by either suture of the injuries or nephrectomy as the case 
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perirenal hematomata that the majority of calcified cysts arise. 


in marked disability and may jeopardize the life of the patient. 


CONCLUSIONS 


trauma was the etiological factor in the causation of these cysts. 


stance represents the early stage of a calcified cyst. 


a preéxistent simple serous cyst. 











may seem to require. Some patients who recover from the symptoms 
of acute shock, but in whom the internal bleeding has evidently 
stopped, may show a persistent mass in the kidney region which repre- 
sents a more or less extensive hematoma. When a case has presented 
features leading to the suspicion of kidney damage with a persistent 
mass and signs of hemorrhage and shock, operative intervention 
would seem to be definitely indicated, provided the general condition 
and concomitant injuries permit. It is from these types of large 


The kidney should be thoroughly exposed, the hematoma completely 
evacuated of its clots, any injuries to the kidney parenchyma repaired 
and free drainage provided. The conservative management of many 
kidney injuries is undoubtedly justified but if the roentgenogram 
should reveal a large cloudy area in the kidney region the possibility 
of the presence of a perirenal hematoma should be seriously considered 
and the evacuation of this hematoma is urgently indicated in order 
to prevent the future development of a calcified cyst which may result 


1) A series of six calcified cysts, all proved to be in intimate relation 
to the kidney is presented and in each case an antecedent history of 
severe injury has been elicited so that there can be little doubt that 


2) The perirenal hematoma, of varying extent, which is formed by 
any injury which tears through the capsule of the kidney into its sub 


3) Such a hematoma may be either completely absorbed or, if it is 
of any extent, it is more probable that the calcium salts which are 
present in the extravasated blood and urine will be precipitated in the 
wall. When the cyst has become calcified the wall is found to consist 
of fibrous tissue with irregular areas of calcification without epithelial 
lining. In simple serous cysts a definite epithelial lining can often be 
found so that, if definite traces of epithelium can be found in the wall, 
it may be assumed that such a cyst has resulted from hemorrhage into 
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(4) The diagnosis of calcified cyst is usually made by plain roent 
genograms. 

(5) On account of technical difficulties due to adherence of the cyst 
to neighboring viscera no attempt at complete excision should be made 
unless the symptoms are definite and pronounced. 

(6) When the symptoms are of sufficient degree to demand inter 
vention, operation should consist in exposure of the kidney and the 
adherent cyst and if, as is usually the case, it becomes evident that 
complete excision of the cyst is impossible, operation should be limited 
to excision of as much of its wall as can be safely removed and to 
marsupialization of the remaining portion of the cyst with the institu 
tion of free drainage. 

7) The prophylaxis of calcified cyst lies in the early recognition and 


evacuation of any extensive perirenal hematoma. 


[ wish to express my indebtedness to Dr. Hugh H. Young of the 
Brady Urological Institute, Johns Hopkins Hospital, for his kindness 
in allowing me to present these cases and to Dr. Arnold Rich of the 
Pathological Department, Johns Hopkins Hospital, for many helpful 


suggestions in the preparation of the material. 
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MONOCYTIC LEUKEMIA! 


PAUL W. CLOUGH, M.D. 
From the Department of Medicine of the Johns Hopkins Medical School and Hospital 


The question as to the existence of monocytic leukemia and its rela- 
tion to other types of leukemia has excited much interest among 
hematologists, not merely because of the rarity of the condition, but 
because of the bearing its demonstration might have on the contro- 
versy as to the independent status of the monocyte. This question is 
merely one phase of the larger problem regarding the origin of blood 
cells in general, and the relation of the mature leucocytes to the more 
primitive cells of the reticulo-endothelial system (R. E. S.). The 
cells of the R. E. system are those cells in the connective tissue and in 
the stroma of the hemopoietic organs which are actively phagocytic, 
and which possess the capacity to take up and store a variety of col- 
loidal dyes when these are injected into the body. The reticulum 
cells are fixed cells, widely distributed in the connective tissue. They 
have an irregularly stellate shape, and their tips are often drawn out 
into long cytoplasmic processes. The endothelial cells are cells lining 
the capillaries or vascular sinuses in certain limited portions of the 
body, chiefly the liver (Kupffer cells), spleen, lymph nodes, and bone 
marrow. Cells of either type may become free wandering cells, and 
then constitute the histiocytes (also known as clasmatocytes, macro- 
phages, splenocytes, endothelial leucocytes, resting-wandering cells of 
Maximow, etc.) and, according to many authorities, the monocytes (1).* 

Investigators are generally agreed that all types of leucocytes have 
a common origin, from cells in the embryonic mesenchyme, which are 
regarded as primitive R. E. cells. It is also agreed that at birth there 


' This case was reported in abstract form at the meeting of the Association of 
American Physicians, Atlantic City, May 6, 1931. 

* The vascular endothelium generally is not included in the R. E. S., as it does 
not store dyes nor show phagocytic’ powers, and most authorities hold that it 
has no hemopoietic activity, although Mallory (2) and some others believe that it 
gives rise to endothelial leucotyes. 
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has already been a differentiation of these cells into the types of tissue 
seen in the adult; the myeloid, the lymphoid, and (according tomany 
investigators) the reticulo-endothelial tissues, which give rise, respec- 
tively, to the granulocytes, the lymphocytes, and the monocytes (in- 
cluding the histiocytes, or clasmatocytes). However, many authori- 
ties believe that even in the adult there are primitive R. E. cells 
(“stem cells”) which, in case of need, can develop into any one of the 
types of leucocytes, according to the character and intensity of the 
stimulus they may receive. 

The fundamental point in dispute really concerns the stage at 
which this process of differentiation becomes irreversible. Some inves- 
tigators, the unitarians, or members of the monophyletic school, 
following the lead of Maximow (3), believe that this occurs very late 
in the development of the cell, and have described appearances which 
they interpret as evidence of the transformation of lymphocytes into 
monocytes, or vice versa. Members of the polyphyletic school, on the 
other hand, probably on somewhat firmer ground, believe that the 
process becomes irreversible at a relatively early stage, and deny the 
possibility of such a transformation, at least after the distinguishing 
characteristics of the cells have appeared. 

There have been three major views regarding the origin of the mono- 
cytes. One group, including Maximow (3), Weidenreich (4), Downey 
(5), Bloom (6), believe that monocytes are derived from the lympho- 
cytes, and that they are closely related to the latter. This view is 
based largely on the resemblance of the two types of cells to one 
another, on the appearance, under certain conditions, of transition 
forms, and the apparent development of monocytes from lymphocytes 
in tissue cultures. However, Maximow and many of his followers 
have used the term lymphocyte in a broader sense than most hematol- 
ogists, and included among the “lymphocytes” cells which would be 
otherwise designated by other observers (myeloblasts, monoblasts, 
primitive stem cells, etc.). 

The second view, sponsored chiefly by Naegeli (7), is that they are 
myeloid in origin, arising from primitive myeloblasts, and that they 
are closely related to the granular leucocytes. This is based on the 
possession by the monocytes of a specific type of granulation not found 
in any lymphocytes; on their positive oxidase reaction, whereas there 
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are no oxidase positive cells in the lymph of the thoracic duct; and on 
the assertion that fluctuations in their number closely parallel those 
of the granulocytes. Naegeli believes that a distinct monocytic type 
of leukemia does not occur, and advances this belief also, in favor of 
his view that monocytes do not constitute a third independent group 
of leucocytes. 

The third view, advocated especially by Aschoff (1), Kiyono (8), 
Schilling (9), Sabin (10), Massugi (11), Ferrata (12), Merklen and 
Wolf (13), is that monocytes are independent of both lymphocytes and 
granulocytes, and like the histiocytes are derived from cells of the 
R. E. S. This view that monocytes are derived from R. E. cells is 
based, in part, on direct observations, made in histological and embryo- 
logical studies, and also on the following facts. Circulating mono- 
cytes are usually increased in conditions in which there is hyperplasia 
of the R. E. tissues and an increase in tissue histiocytes. Fluctuations 
in the number of monocytes actually do occur, independently of varia- 
tions in the number of other leucocytes (14). Transitional forms are 
encountered which are intermediate morphologically between mono- 
cytes and histiocytes; and under suitable conditions monocytes may 
be transformed into histiocytes (11, 15, 16). 

The problem has been further confused by differences of opinion as to 
the relation of monocytes to histiocytes. Some workers (Sabin and 
her associates (17)) have regarded the two types of cells as sharply 
differentiated and of different origin, while others (Schilling (9), Lewis 
(18)) believe them to be closely related, if not essentially identical. 
Some of the latter (Dameshek (19), Ferrata (12)) regard the histio- 
cytes as progenitors of the monocytes, or even as primitive “stem 
cells,” potential progenitors of all types of leucocytes. Others believe 
the monocytes are, or may be, precursors of the histiocytes (18). 

There is likewise a difference of opinion as to whether these cells 
arise from fixed reticulum cells or from the specialized endothelium. 
There is good evidence that phagocytic mononuclear cells of one type 
or another may arise from both. Sabin and her associates (17) have 
described the clasmatocytes (histiocytes) as arising from endothelium, 
and the monocytes from reticulum, but this view has not gained general 
acceptance. Maximow regarded the reticulum and endothelial cells 
as essentially identical, and subsequent work has tended in large 
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measure to confirm this view. In part, the confusion is due to differ- 
ences in definition. It is misleading to apply the same term, histiocyte 
(or one of its many synonyms), to a primitive stem cell, and also to the 
phagocytic dye-storing wandering cells of the connective tissues, 
since this would imply that they are identical, whereas from the 
developmental standpoint they are probably as widely separated from 
each other as the myeloblast from the granular leucocyte. 

Under ordinary circumstances histiocytes and monocytes show 
definite distinguishing characteristics. When colloidal dyes are in- 
jected into the living animal, the histiocytes like the fixed reticulum 
and specialized endothelium, store the dye in large amounts, whereas 
the circulating monocytes store it sparingly or not at all. The histio- 
cytes are more actively motile and phagocytic than the monocytes. 
In supravitally stained preparations there are differences in the distri- 
bution of the neutral red. In monocytes the red granules are smaller, 
more uniform in size and color, and tend to be arranged in rosette 
form around the centrosome, while the mitochondria are clustered 
outside the rosette. In the histiocyte the neutral red particles are 
coarser, more variable in size, and show no regular distribution in the 
cell. Differentiation is more difficult in stained films, and impossible 
with many individual cells. 

The following points are characteristic of the histiocyte. The cell 
is larger than the monocyte; the cytoplasm is more abundant, fragile, 
more irregular in outline, and often shows pseudopods. The granules 
are coarser and sparser. The histiocytes more often contain phago- 
cyted material or digestion vacuoles. The nucleus has a coarser, more 
conspicuously spongy texture and a more heavily stained nuclear 
membrane. The histiocytes have usually been described as oxidase 
negative, while monocytes normally are oxidase positive. However, 
the demonstration by several investigators (15, 16) of the development 
of monocytes into cells of the histiocytic type in tissue cultures, as 
well as the occurrence of intermediate forms, indicates that no sharp 
distinction between them can be maintained, and proves the close 
relationship of the two types. 

The origin of the mobile dye-storing histiocytes from fixed reticulum 
and endothelium is abundantly demonstrated. The evidence of the 
origin of monocytes from such cells is less direct and although widely 
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accepted has been seriously questioned. There is no convincing evi- 
dence of the origin of monocytes from mature histiocytes. The latter 
appear to be highly specialized cells, which have probably reached an 
irreversible stage of differentiation. Histiocytes may undoubtedly 
appear in the circulating blood in certain pathological conditions 
(literature summarized by Dameshek (20)), but their regular occur- 
rence in appreciable numbers normally, as maintained by Sabin (21), 
has not been generally confirmed. 

To summarize these controversial questions briefly, the weight of 
evidence now indicates that, anatomically and physiologically, mono- 
cytes have distinctive characteristics which separate them sharply 
from both the granulocytes and the lymphocytes. It also supports 
the view that they have an independent source of origin and, like the 
histiocytes, can be traced (more directly at least than can the other 
leucocytes) to relatively primitive cells of the R. E. S. If their inde- 
pendent source of origin be accepted, theoretically the possible occur- 
rence of monocytic leukemia as a pathological entity must be admitted. 
On the other hand, the demonstration of monocytic leukemia would be 
confirmatory evidence of the independent status of the monocyte. 

I shall not enter further in this report into the question of the differ- 
entiation of monocytes from histiocytes, or the relative importance of 
reticulum and endothelium in their production, but shall use the term 
monocyte in the broad sense, to include blood cells of either type or 
origin. 

If the possible occurrence of monocytic leukemia be admitted, the 
condition should be characterized: (1) by a pathological hyperplasia 
of the cells of the R. E. S., from which the monocytes are probably 
derived, that is, by a reticulo-endotheliosis, or a reticulosis; (2) by the 
appearance of immature monocytes in the blood; and (3) by a relative 
increase, and usually by a marked absolute increase, in the number of 
monocytes in the circulation. A substantial number of cases which 
appear to fulfill these requirements have been reported. 

The first clearly recognized case of monocytic leukemia was reported 
by Reschad and Schilling in 1913 (22). Beginning with this case I 
have collected 22 cases in all, which are described in adequate detail 
and which seem definitely to fall into this group (19, 22 to 40 inc.). 
These cases with an additional case of my own (37) form the basis of 
this report. 
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The condition is undoubtedly more common than this small number 
of cases would suggest. Briefer references were found to several other 
cases in which the diagnosis of monocytic leukemia is probably correct, 
but the descriptions are incomplete, or too brief to be conclusive or of 
value in a systematic study (Castellino and Ferrata, 2 cases (41), 
Rosenthal, two additional cases (25); Ferrata and Reitano, 1 case (42); 
Richter, 2 cases (43); Weissenbach et al., 1 case (44).* 

A substantial number of cases of leukemia which may have been 
monocytic in type, have been reported under other designations, such 
as acute myeloid, lymphoid or .tem-cell leukemia. (£.g., Hindenberg 
(45), Rowley (highly suggestive) (46), Alder (47), Hittmair, case 4, 
(32), Lion and Pernet (48)). Merklen and Wolf (28) have reviewed 
14 such cases collected from the French literature (including the 6 cases 
of Lion and Pernet). All 14 were instances of chronic leukemia. The 
cells were usually described as clear or translucent mononuclears, but 
the descriptions of the cells are not sufficiently detailed and specific to 
make possible an independent judgment as to the accuracy of the 
identification.‘ 

In addition to these cases of frank leukemia, several cases have been 
reported under the heading of aleukemic reticulo-endotheliosis. (See 
Merklen and Wolf, (28), Tschistowitsch and Bykowa (49), and Bykowa 
(50), who has reviewed the subject, on the basis of about 14 collected 
cases). These writers, in general, believe that the condition bears the 
same relation to monocytic leukemia that aleukemic myelosis and 
aleukemic lymphadenois bear to ordinary myeloid and lymphoid leu- 
kemia, respectively: These cases differ considerably among them- 
selves, and it is by no means certain that they all belong in the same 
category. In general they presented clinically the picture of a septic 
infection or an acute leukemia, with progressive anemia and enlarge- 


3 I agree with Dameshek in rejecting as probably acute myeloblastic leukemia 
the 3 cases of Ewald, Frehse, and Hennig; Akute Monozyten-und Stammzellen- 
leukimie. Deutsches Arch. f. klin. Med., 1922, 138, 353. 

The following references were not accessible: M. Meirovitch; Klin. Med., 
1928, 6, 240 (Russian). Muenzer; Polska gaz. lék., 1929, 8, 796. Lazzarini; 
Osp. maggiore, 1930, 18, 33. A. Dias; Rev. sud-am. de méd. et de chir., 1930, 1, 
41. Perchan; Sbornik. lék., 1923, 24, 513. 

* A number of unpublished cases have also been brought to my attention (V. P. 
Sydenstricker, G. R. Minot, R. L. Haden). 
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ment in varying degree of the spleen, lymph nodes and liver, but 
without leukemic changes in the blood. At autopsy these organs, and 
in less degree the marrow, showed marked hyperplasia of reticulum 
cells and fibrils, which had destroyed the normal architecture and 
largely crowded out the lymphocytes and other normal cellular ele- 
ments. In most of these cases endothelial hyperplasia was relatively 
slight. Some of these cases, at least, probably represent unusual 
types of reaction to infection, rather than a form of true leukemia, 
unless acute leukemia in general be regarded as such a reaction. 
Much more study will be required to determine the exact significance 
of these cases, but the parallelism to other types of leukemia is inter- 
esting and suggestive. 

The more important data regarding these cases of monocytic leu- 
kemia are summarized in table 1. The chief feature common to all 
these cases was the presence of large numbers of monocytes in the 
blood. In most of the cases, as in the one here reported, many of these 
cells showed variations from the normal type which suggest imma- 
turity. While there are minor differences in the predominant types of 
cells described in the different cases reported, these are no more marked 
than in the predominating cells in different cases of acute myeloid 
leukemia. The similarity of the cells in these monocytic leukemias is 
quite sufficient to warrant the assumption that the same general type 
of cell is concerned in all of them. They correspond so closely in their 
essentials to the cells in the writer’s case that a detailed review of the 
descriptions individually seems superfluous here.’ In the cases of 
Dameshek, and of Lawrence, Josey and Young, the identification of the 
cells as monocytes was confirmed by the study of supravitally stained 
preparations, in which active amoeboid motility was directly observed. 

Clinically, there was little to differentiate these cases from other 
types of acute leukemia. There was often a history of some preceding 
infection. Gingivitis or angina was nearly always present and with 
fever and weakness was often an initial symptom. Purpura and 
bleeding were common in the terminal stages, and were often the most 
prominent symptoms throughout. Some writers have emphasized 
profuse bleeding as the most distinctive clinical feature of the disease. 


5 Excellent colored illustrations are included in the reports of Hittmair, Schwirt- 
schewskaja, Bock and Wiede, Sega and Brustolon, and Schwarz. 
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The lymph nodes were usually not appreciably enlarged. The liver 
and spleen usually showed moderate enlargement at autopsy, but this 
often was so slight as to escape detection clinically, or was late in 
appearing. The course was rapid, the duration usually less than 3 
months, and in one case 7 days. Two patients had a remission after 
radiation, and in them the disease ran a somewhat more chronic 
course (23, 39). 

The blood showed a leucocytosis ranging, in most cases, from 25,000 
to 100,000, and in one case reaching 400,000. The percentage of 
monocytes exceeded 60 per cent at some period in all but two cases. 
Some neutrophilic leucocytes persisted in all cases, and some myelo- 
cytes or myeloblasts, or both, were usually present, exceeding 2 per cent 
in a majority of the cases. There was uniformly a progressive anemia, 
and (in all in which an observation was recorded) a reduction in plate- 
lets. 

Autopsy has shown typical extensive leukemic infiltration of the 
organs, especially the spleen and lymph nodes, with cells which in type 
were similar to the monocytes of the blood (27, 28, 29, 31, 36, 39), 
and which were regarded as reticulum (or endothelium) cells. Aside 
from the appearance of the cells and the (usually) negative oxidase 
reaction, only two points have been brought out which might serve to 
distinguish these cases pathologically from myeloid leukemia: (1) 
there was an unusually widespread hyperplasia of monocytic cells in 
the connective tissue, especially about the vessels, which was more 
diffuse than in myeloid leukemia; and (2) there were evidences of 
hyperplasia of endothelium in the spleen, liver, lymph nodes, and 
marrow, with projection of these cells into the lumen of the vessel, and 
desquamation, presumably to form monocytes. These changes are 
especially well described by Bock and Wiede (36), whose case is further 
interesting in the absence of involvement of the marrow. However, 
many of the cases showed myeloid hyperplasia in varying degree also 
(22, 24, 29). In 3 cases (23, 33, 40) this occurred in marked degree, 
apparently as a terminal phenomenon, associated with a late outpour- 
ing of granulocytes into the circulation. 

Naegeli (7) and others have denied the existence of monocytic leuke- 
mia as a distinct entity, and regard it as merely a variant of myeloid 
leukemia. This is based on the following facts. The cases of mono- 
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cytic leukemia are rarely “‘pure,”’ but most of them have shown evi- 
dence of some myeloid hyperplasia at autopsy, as well as the presence 
of myelocytes and myeloblasts in the circulation. In some cases which 
early in the disease might have been regarded as monocytic leukemia, 
the monocytes have disappeared later and have been replaced by an 
outpouring of myelocytes and myeloblasts. The reverse may also 
occur and an outpouring of monocytes may appear in the course of a 
myeloid leukemia, largely replacing the myelocytes and myeloblasts. 
This may be either a transient incident, or a terminal phenomenon. 
(Turk, case 4 (51), Hoff cases 1 and 2 (52), Naegeli (7), Merklen and 
Wolf (28), Hittmair (53), Craciuneanu and Calalb (54). However, 
some of the cases are relatively “pure,’”’ and there may be no hyper- 
plasia of the marrow, as in Bock and Wiede’s case (36). In the cases 
of Schilling (22), of Fleischmann (23), and of Bingel (24), all or nearly 
all of the monocytes present were normal mature forms. Schilling 
would accept as monocytic leukemia only such cases as show mature 
monocytes as the predominant cells in the blood, together with reticu- 
lar hyperplasia at autopsy. However, this demand is entirely at 
variance with the universally accepted criteria as to leukemia in gen- 
eral. Indeed, Naegeli has advanced the absence of immature mono- 
cytes in these 3 cases as an additional reason for not accepting them 
as instances of a true monocytic leukemia. The attitude of various 
workers toward this subject has obviously been influenced by their 
opinions as to the origin and relationships of the monocytes. The 
occurrence of monocytic leukemia is accepted without question by all 
writers who have reported cases during the past five years. The simul- 
taneous occurrence of some stimulation of the granulocytic elements of 
the marrow is to be expected in the presence of such intense reticular 
hyperplasia, and the demonstration of the existence of ‘‘mixed’’cases 
does not seem sufficient to disprove the existence of monocytic leuke- 
mia as a distinct disease. 


Case report® 


W. S., age 62, white male, school teacher, was admitted to the hospital Jan. 15, 
1931, complaining of weakness. His general health had been good, except for 





® The patient was seen in consultation with Dr. Thomas R. Boggs, to whom I 
am indebted for the opportunity of making this study. 
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several attacks of pleurisy involving the right side, and probably pneumonia four 
years before admission. He had had influenza of moderate severity one year be- 
fore. For about one year he had had nycturia, and for nine months had been 
treated without benefit for a subacute cystitis and pyelitis, associated with some 
urinary tract obstruction. For nine months there had been gradually increasing 
weakness and dyspnoea, for which a tonsillectomy had been done 2 months pre- 
viously without improvement. At another examination three weeks before 
admission a diagnosis of lymphatic leukemia appears to have been made. Since 
then he had had some swelling, tenderness, and slight bleeding of the gums. He 


TABLE 2 





Blood: W. E. S., Jan. 17, 1931. Monocytic leukemia 
Red blood cells: 2,080,000 
White blood cells: 253,000 
Hemoglobin: 46% 
Platelets greatly reduced. 
Differential count: 1000 cells 


Wilson’s stain Oxidase stain 
per cent 

P.M. Neutrophiles............. 4.9 
P.M. Eosinophiles............. 0.2 
PRs Ps sc cc seccccccs 0.1 
Neutrophilic myelocytes........ 2.1 
PN caiclv'a sane selene 0.5 per cent 

Total granulocytes........... 7.8 Nhs nkddcean daeueeake eee 8.0 
pO Terrey rer t ire 3.8 
EE ee eee 0.2 
ERO ee eee 70. 2 
TOPO ET 16.7 
Unidentified cells.............. 1.3 aa ene 92.0 


Normoblasts, 1 celi 
Mitoses, 1 cell 





entered the hospital because of increasing weakness, although he had continued 
active up to admission. 

Examination showed a fair state of nutrition, despite some recent loss of weight. 
There was marked pallor of the skin and mucous membranes. The skin had a 
lemon-yellow tint. There were a few small petechiae on the gums, soft palate, and 
in the skin in the left axilla posteriorly, and on the back of the left hand. There 
was a hemorrhage in the left retina. The gums were swollen and tender but not 
ulcerated. 

The lungs were clear. The heart was not enlarged. Sounds normal except for a 
soft apical systolic blow. Pulse 120, regular; blood pressure 140/60. There was 
fairly marked peripheral arteriosclerosis. 
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Small firm glands were palpable in the following locations only: in both mastoid 
regions; at the angle of the jaw on the right; in the right supraclavicular region; in 
the right axilla, and in both inguinal regions. 

The liver and spleen were not felt, nor was enlargement made out on percussion. 

The prostate was moderately and diffusely enlarged. There were some external 
hemorrhoids. 

The bones and joints were normal. There were no disturbances of motion or 
sensation, including the vibratory sense. 

Urines: Sp. Gr. 1.012 to 1.018; No sugar; large amount of albumin; much mucus. 
Microscopic examination showed large numbers of pus cells and bacteria. Phthal- 
ein: first hour 27 per cent; second hour 5 per cent; total 32 percent. N. P.N. 85 
to 100 mg. Sugar 125 mg. Creatinin 1.8 mg. Wassermann reaction negative. 

The blood on admission showed: R.B.C. 1.98; W.B.C. 320,000. Hb. 36 per 
cent. After a transfusion on the second day, the counts were: R.B.C. 2.05, 
W.B.C. 200,000. Hb. 48 per cent. The platelets were greatly reduced. Subse- 
quent counts showed only insignificant variations from these figures. The differ- 
ential count is given in Table 2. Films taken on successive days showed no 
significant variations. 

The temperature on the day of admission ranged from 99.6° to 100.4°F. After 
the transfusion it rose to 103.2,° and remained irregularly elevated until death. 

The patient grew rapidly weaker and died 5 days after admission. 

Clinical diagnosis: Prostatic hypertrophy (benign) with obstruction; acute and 
chronic infection of the urinary passages; acute monocytic leukemia. 


Description of the blood 


The predominant cells, which I have classed as monocytes, made up 87 per cent 
of the leucocytes. They were large cells, so fragile that even in good films about 
17 per cent were smudged. In fairly thin films a majority of the cells ranged 
from 15 to 30 mikra in diameter with occasional cells even larger. In shape they 
were roughly round or oval. The margins were extremely thin, and in many cases 
the outline of the cell was irregular. Frequently, distinct pseudopods were pres- 
ent which, in their shape, strikingly resembled those that may be seen thrown out 
by monocytes in fresh preparations (also noted by many others (19, 22, 23, 25, 29 
31, 32, 34, 36,40)). In some cells the pseudopods were made up of a clear ectosarc 
which was sharply differentiated from the granular endosarc (see also (22), Pl. 2, 
No. 8). In others the cytoplasm of the pseudopods was granular (Pl. 2, No. 4). 
Occasional elongated or ‘‘tailed”’ cells were found (Pl. 2, Nos. 5 and 13). Some 
observers have regarded this shape as indicating recent detachment of the cells 
from the endothelial lining of some vessel (31, 36), but it seems more plausible to 
regard it as a manifestation of motility and phagocytic activity. This view was 
supported by finding such a cell containing a phagocyted red corpuscle in the 
“tail” (Pl. 2, No. 13). The monocyte is so actively motile that it seems incon- 
ceivable that a freshly detached cell could retain its previous shape for any appre- 
ciable time in the circulation. 
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The cytoplasm stained a uniformly pale bluish grey with Wilson’s or Giemsa’s 
stain, and showed no perinuclear pale area, and no areas of pinkish acidophilic 
cytoplasm, such as are commonly seen in immature myelocytes. There were 
varying numbers of reddish lilac granules, which were uniformly finer and bluer 
than neutrophilic granules. In young cells these were sparse or absent, but in the 
more mature cells they were very numerous. There was no tendency to a cluster- 
ing of the granules about the nucleus, although they tended to accumulate about 
phagocyted objects within the cell (Pl. 2, Nos. 12, 13). 

Occasional cells showed a distinct centrosphere which appeared asa small pale 
area, free from specific granulations, and surrounded by a row of bright red staining 
granules (PI. 2, Nos. 5,14) (Also noted by Schilling, 22). A few showed a bright red 
staining rod in the center of the area. Auer’s rods were not observed in these cells. 

The nuclei were large, vesicular, roughly oval, and showed numerous foldings, 
such as might result from the shrinkage and flattening of a spherical nucleus. 
Many showed marked indentations or even convolutions. The nuclei stained a 
a light reddish purple color. They showed a highly characteristic, finely reticu- 
lated, spongy chromatin network, which gave the impression of marked thinness 
of texture, an appearance which has been aptly compared with that of the finest 
lace, or tissue paper (32, 36). This was particularly well demonstrated in a mono- 
cyte in which the yellow buff color of a phagocyted red corpuscle showed clearly 
through the overlying portion of the nucleus of the monocyte (Pl. 2, No. 2). 
The nuclear membrane was thin and delicate. Nucleoli were usually absent. 

There were fairly large numbers of more immature cells, ““monoblasts,”’ which 
had a more basophilic cytoplasm and contained no granules. The chromatin 
network of the nucleus was finer, and there were several small nucleoli (Pl. 2, No. 
1). These cells differed from myeloblasts in that they had a thin, reticulated, 
rather than a finely and densely stippled chromatin network; the nucleoli were less 
conspicuous, the cytoplasm was less basophilic, and granules, when present, were 
finer and paler than those seen in the premyelocytes. All transitions were found 
from these immature cells to the prevailing type of monocyte and to the normal 
adult monocyte. There were no transitions from the myeloblasts to the pre- 
dominant type oi cell. 

Some cells were more mature than the predominant type, and closely resembled 
the monocytes of normal blood. They contained nuclei with a coarser chromatin 
network and thicker fibrils, as though the fine fibrils were gathered together into 
coarser strands (Pl. 2, Nos. 6, 8). The nuclei tended to become elongated or 
convoluted, occasionally lobulated, or even completely subdivided. In many the 
nucleus was somewhat crescentic, and the concave border tended to be irregularly 
lobulated. Occasionally small nuclear fragments were partially or completely 
detached (see 32). The cytoplasmic granules were more numerous, and in heavily 
stained films many of the cells were so closely packed that the structure of the 
nucleus was obscured. 

Several monocytes were found undergoing mitotic division. Amitotic division 
was also fairly common. (See also 31, 36.) 
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A striking feature was the large number of monocytes in the circulating blood 
which showed evidence of phagocytic activity (Pl. 2). Most of the phagocytes 
contained red corpuscles or corpuscular fragments, but some cells had taken up 
lymphocytes, neutrophilic leucocytes, leucocyte nuclei, or platelets. Ingested red 
cells were found intact, staining normaily, and in every stage of disintegration and 
intracellular digestion. Some monocytes contained merely small fragments of 
unrecognizable detritus, or apparently empty digestion vacuoles (Pl. 2, No. 7). 
The cells showing this phagocytic activity (except for a few ordinary histiocytes, 
(Pl. 2, No. 11) were typical representatives of the predominating type of leucocytes. 





PLATE 1 


Fic. 1. Drawing of an actual field. 

Eight of the cells are characteristic representatives of the predominating type 
of cell (monocytes). They show a grey blue cytoplasm with fine reddish lilac 
granulations, and nucleiof finely reticular structure with various types of infoldings 
and convolutions. 

Toward the lower right is a hypersegmented polymorphonuclear neutrophile. 
Above this is an immature type of cell (“monoblast’’), with a more basophilic 
cytoplasm free from granules, and a more finely reticulated nucleus containing 
several small nucleoli. Above this is a monocyte with a relatively mature type 
of nucleus, a sharp differentiation of ectosarc from endosarc, and several small 
pseudopods containing only ectosarc. 

To the left of the center is a plasma cell, and on the extreme left a smudged 
nucleus. 

Wilson’s stain. X 800. 

Fic. 2. Section of spleen, showing in transverse section a sinus with swollen 
hyperplastic endothelial cells which project into its lumen and appear to be in 
process of desquamation. 

Fic. 3. Spleen showing similar changes in a sinus cut in longitudinal section. 
In the surrounding reticulum there are wumerous cells closely resembling the 
monocytes within the vessels. 

Hematoxylin and eosin. X 400. 

Fic. 4. Gall-bladder, showing perivascular infiltration with cells identical in 
appearance with the monocytes within the vessel. There are two mitotic figures 
in the upper left quarter. Within the vessel is a phagocyte containing a red cor- 
puscle. 

Fic. 5. Lymph-gland showing replacement of lymphocytes by cells of monocytic 
type. Above and to the left are two neutrophilic myelocytes; below, an eosino- 
philic myelocyte. Near the lower right corner is a plasma cell, and in the upper 
right corner a phagocyte which has ingested a plasma cell. There is also one 
erythrophage present. 


Ellermann’s stain. X 350. 
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PLATE 2 


Fic. 1. Immature cell, ‘“‘monoblast,”’ with a finely reticulated chromatin net- 
work in the nucleus, five small nucleoli, and a basophilic cytoplasm without 
granules. 

Fic. 2. Monocyte typical of the predominant cells in this blood. The delicate 
lacy structure of the chromatin network and the great transparency of the nucleus 
are well shown. The yellow coler of the phagocyted red corpuscle is clearly visible 
through the fold of the nucleus which overlies its margin. 

Fic. 3. Young monocyte, slightly more mature than No. 1, containing a few 
granules. 

Fic. 4. Typical cell (monocyte) showing characteristic infoldings of the nucleus, 
and short blunt pseudopods. 

Fic. 5. “Tailed” cell (monocyte), showing the centrosphere near the nucleus, 
and a small digestion vacuole in the tip, containing what may be the remains of a 
blood platelet. 

Fic. 6. Mature monocyte showing an elongated convoluted nucleus with a very 
coarse chromatin network. 

Fic. 7. Monocyte with a relatively mature type of nucleus, (coarse chromatin 
network). It contains a large apparently empty digestion vacuole. 

Fic. 8. Monocyte with a mature type of nucleus, showing a very coarse chroma- 
tin network. There is sharp differentiation of endosarc from ectosarc, and several 
pseudopods made up of ectosarc. 

Fic.,9. Phagocyte containing two large inclusions, probably red corpuscles in 
different stages of disintegration. The indistinct structure and abnormal staining 
reaction of the nucleus suggest that the cell is dying. 

Frc. 10. Monocyte showing a slightly crescentic mucleus, and containing an 
inclusion, probably a fragment of a red corpuscle. 

Fic. 11. Large phagocyte of the clasmatocyte type, containing an ingested 
polymorphonuclear neutrophilic leucocyte, and several digestion vacuoles. 

Fic. 12. Monocyte containing an ingested red corpuscle. 

Fic. 13. Monocyte containing a phagocyted red corpuscle in the “‘tail.’”” The 
cytoplasmic granules are clustered about the inclusion, as they are also in No. 12. 

Fic. 14. Monocyte containing a large inclusion which is apparently the nucleus 
of another cell which was in process of mitotic division at the time of its ingestion. 
The centrosphere is visible at the right of the nucleus. This cell and the two 
preceding are typical representatives of the predominant cells in this blood. 

Fic. 15. Plasma cell with a very immature type of nucleus containing fine chro- 
matin masses. 

Fic. 16. Plasma cell with the nucleus in an early stage of mitotic division. 

Fic. 17. Plasma cell with immature (fine) nuclear structure undergoing amitotic 
division. 

Fic. 18. Plasma cell with nucleus in mitosis. 

Fic. 19. Plasma cell with nucleus of fine structure, somewhat more mature than 
No. 15. 

Fic. 20. Plasma cell of ordinary type, with coarse lumpy chromatin masses in 
the nucleus. 


Wilson’s stain. X 1200. 
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They thus showed unmistakable evidence of a degree of motility of which myelo- 
blasts and myelocytes would not be capable.’ 







Phagocytes were found in blood films also in the cases of Wysche- 
gorodzewa (33), and of Bock and Wiede (36), and in extraordinary 
numbers in a case reported by Rowley (46) in 1908 as “A fatal anemia 
with enormous numbers of circulating phagocytes,” which today prob- 
ably would be included in this group. 

The monocytes in this blood were oxidase ne,*tive, the percentage of 
oxidase positive cells corresponding exactly to the total number of 
granulocytes. The method employed (Goodpasture’s, slightly modi- 
fied) readily stained granules in the monocytes of normal blood. 

In addition to the predominant monocytes, there were present 5 per 
cent of neutrophilic leucocytes, 2 per cent of myelocytes, and a few 
premyelocytes and myeloblasts, a finding common to a majority of the 
reported cases. The granules in these cells were readily demonstrated 
by the oxidase stain. 

There were also fairly numerous plasma cells (“irritation forms”) 
present. Many of these were of unusual type. Some showed imma- 
ture nuclei of fine texture (Pl. 2, No. 15). Some were undergoing 
mitotic, (Pl. 2, Nos. 16, 18), and some amitotic division (Pl. 2, No. 17). 
Plasma cells have been noted in a number of the other reported cases of 
monocytic leukemia (23, 24, 31, 33), as well as in myeloid cases. 







































Autopsy 





The autopsy was limited to an abdominal incision, and was carried out after the 
body had been embalmed. 










Gross appearance 





The musculature was pale. A moderate amount of fat was present. There 
was no free fluid in the serous cavities. 

The lungs were air-containing throughout, but the bronchi contained a sero- 
sanguineous fluid. There were dense, partly calcified areas at both apices, and 
marked calcification of the peribronchial lymph nodes. 

The heart weighed 450 grams; the muscle was pale and flabby; the valves and 
coronary vessels were normal. The aorta showed arteriosclerotic patches. 

















? Motility was not directly observed. The patient died unexpectedly (48 hours 
after he was first seen by the writer) before satisfactory supravitally stained prep- 
arations were obtained. 
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The liver weighed 2470 grams. The color was pale. On section the peripheral 
portion of the lobules stood out definitely, in contrast with the paler central zones. 

The spleen weighed 420 grams. It was high in position and tightly adherent to 
the diaphragm, firm, the surface nodular. On section there were numerous pale 
areas of firm consistence. 

The pancreas was normal. 

The lymph nodes in the mesentery of the lower ileum were considerably enlarged 
and hemorrhagic. 

The stomach and upper part of the small intestine were normal. The lower 
three feet of the ileum showed thickened, pearly white, hyperplastic Peyer’s patches. 
The mucosa of the cecum was markedly inflamed, ulcerated, and covered with a 
membrane. There were numerous petechiae. The mucosa of the colon showed a 
similar change, in lesser degree, diminishing in intensity toward the rectum. There 
was no notable hyperplasia of the intestinal mucosa. 

The left kidney weighed 230 grams; the right 200 grams. The capsules stripped 
off readily, leaving a pale, normal-looking cortex, which on section was of about 
normal thickness, and retained a fairly normal architecture. The kidney pelves 
were filled with a hemorrhagic purulent exudate, and the lining membrane showed 
numerous petechial hemorrhages. The ureters were considerably thickened, and 
their mucous membranes covered with a thick greyish black membrane which so 
reduced the lumen that only a fine probe could be passed in the pelvic portion. 
The ureteral orifices appeared patent. 

The prostate was slightly enlarged. The bladder was acutely inflamed. The 
mucosa was covered with a thin membrane of necrotic tissue and contained numer- 
ous areas of hemorrhage. 

The only bone marrow available for examination was from a small piece of the 
ninth rib. In gross it appeared normal. 


Microscopic examination 


Spleen: The normal architecture of the organ was practically obliterated. 
The Malpighian bodies were small, inconspicuous, and consisted of a small group 
of typical small lymphocytes crowded about the central arterioles. The pulp was 
cellular and hyperplastic, and made up largely of large mononuclear cells which 
resembled closely the predominant cells of the blood. The nuclei were round, or 
more often folded or indented, they took a pale bluish color with Ellermann’s 
stain, and appeared thin in texture. The cytoplasm, as a rule, was moderately 
abundant, greyish blue. It showed no granules with ordinary stains, but when 
stained by Ellermann’s method, or with Wright’s blood stain, it showed fine lilac 
granulations, like those in the monocytes in blood films. Some of these cells were 
rounded or oval, but most of them were irregularly polygonal in shape, clearly 
embedded in meshes of the reticulum, and adherent to neighboring cells so as to 
form cords or strands. An occasional mitotic figure was seen, but they were 
sparse in the spleen. Interspersed with these cells were a few neutrophilic myelo- 
cytes and leucocytes and an occasional eosinophile. The sinuses were moderately 
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dilated and contained numerous cells identical with those in the blood. A few 
mitoses were found. There were a few phagocytes. There was a striking similar- 
ity of these cells to those in the reticulum of the pulp. The endothelium lining the 
sinuses in places was quite normal. In other places the endothelial cells appeared 
swollen, and in some localities they were cubical or even cylindrical, projecting con- 
spicuously into the lumen of the sinus. Occasional cells of this type were attached 
only by a narrow base or even a thin strand of cytoplasm, and appeared to be in 
process of desquamation (Pl. 1, Nos. 2,3). They showed a faint lilac granulation 
in sections stained with Wright’s stain. No mitoses were found in attached sinus 
endothelial cells. 

Lymph nodes (mesenteric): These uniformly showed almost complete obliteration 
of the normal follicular structure. In some areas there remained small accumula- 
tions of lymphocytes; and moderate numbers of lymphocytes were scattered 
through the substance of the gland. The bulk of the lymphucytes had been 
replaced by large mononuclear cells of the monocytic type, identical with those in 
the spleen, as described above, containing minute pinkish-blue granules (Wright’s 
stain). These cells, for the most part, were in strands in the meshes of the reticular 
network, but some were isolated and rounded in outline (Pl. 1, No. 5). Mitoses 
were found occasionally, and in some areas were fairly numerous. Phagocytes 
were present in fair numbers. Many red cells were also present. A few myelo- 
cytes and polymorphonuclear leucocytes containing much more vivid neutrophile 
granules were also present, but these cells were quite sparse, and fewer than in the 
spleen. There were a few multinucleated giant cells, and rarely an eosinophile. 
Moderate numbers of plasma cells were present. The marginal sinuses were filled 
with cells chiefly of the same monocytic type. The endothelial cells lining the 
sinuses showed a faint granulation similar to that of the free mononuclears. How- 
ever, there was no definite evidence of swelling, or detachment of these cells, nor 
were any mitoses found in them. One of the mesenteric nodes showed extensive in- 
filtration of the surrounding fat and loose connective tissue with mononuclear cells. 
This was most marked around the vessels in the region of the hilum, but extended 
well out into the pericapsular fat. Mitoses were fairly frequent, as were erythro- 
phages. 

Bone marrow: The only specimen obtained was cellular, but the tissue stained 
so poorly that it was impossible to determine the type of cellular proliferation 
present. 

Liver: The normal structure was fairly well preserved. In the periportal spaces, 
particularly in the adventitia of the vessels, there was infiltration with monocytic 
cells of the type previously described. This extended in varying degree into the 
neighboring portions of the lobules, breaking up the columns of liver cells and 
causing their necrosis. The liver capillaries, in general, appeared to be preserved 
in these areas. In places long strands of hyperplastic tissue extended out into, or 
between the lobules. The monocytic cells were chiefly in the meshes of the reticu- 
lum. Occasional mitoses were found. The capillaries in the lobules were dilated 
and filled with similar monocytic cells. The endothelum appeared relatively 
normal and showed no signs of hyperplasia or desquamation. 
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Gall-bladder: (Plate 1, No. 4.) There was extensive proliferation of mononu- 
clear cells in the reticular connective tissue, especially about the blood vessels. 
In places the cells formed definite sheaths of one or two layers around the vessels, 
Mitoses were numerous. Cells with neutrophilic granules were very sparse or 
absent. Some of the vessels were distended with closely packed leucocytes, 
chiefly monocytes, almost to the exclusion of any red cells. There was no evidence 
of any endothelial hyperplasia. 

Kidney: The normal architecture in general was well preserved. The glomeruli 
were essentially normal. The tubular epithelium showed extensive degenerative 
changes, with granulation of the cytoplasm, obliteration of intercellular boundaries 
and disappearance of nuclei. The lumina of the tubules were filled with coagulated 
material. There were numerous areas of cellular infiltration beneath the capsule, 
which were wedge-shaped in section, and extended deep into the kidney substance 
along the vessels as strands of varying thickness. Some of these subcapsular areas 
attained a maximum diameter of 1 mm., while deeper in the cortex the infiltrating 
strands widened out in many places to form nodules as large as a glomerulus. 
The tissue was composed of mononuclear cells, identical with those previously de- 
scribed, enmeshed in a network of reticulum. There were practically no neutro- 
philes nor eosinophiles. The capillaries were dilated and contained numerous 
monocytes. The renal tubules were entirely crowded out in these areas. In places 
the loose tissue around Bowman’s capsule was infiltrated with similar cells which 
formed sheaths, one or two layers in thickness, around the glomeruli. Moderate 
numbers of mitotic figures were present. The spindle fibres were clearly visible, 
and in favorably situated cells the apical angles of the spindle measured approxi- 
mately 70 degrees (55). Similar cells, in smaller numbers, were scattered through 
the perivascular tissue in the pyramids. The kidney pelvis was acutely inflamed. 
There were areas of hemorrhagic extravasation in the underlying tissue, which was 
densely infiltrated with leucocytes. Most of these were monocytes, but there were 
also relatively numerous neutrophilic and eosinophilic leucocytes, giving the tissue 
more nearly the appearance of an inflammatory reaction. Even here a few mono- 
cytes showed mitoses. 

Bladder: There was a thin layer of fibrinous exudate on the surface. The 
mucosa was oedematous and showed areas of hemorrhagic extravasation. It was 
densely infiltrated with cells, chiefly mononuclears, many with pycnotic or frag- 
mented nuclei. The capillaries were dilated and engorged with similar cells. 
One mitotic figure was seen. There was moderate perivascular infiltratioh with 
mononuclear cells in and outside the musculature. 

Prostate: There was a moderate diffuse hyperplasia of the glandular tissue. 
The acini contained an inflammatory exudate in their lumina, consisting largely of 
the typical mononuclear cells, with smaller numbers of neutrophiles and eosino- 
philes. The stroma showed a moderate infiltration with cells, chiefly typical 
mononuclear cells, but also a few lymphocytes. Three mitotic figures were seen. 

Pancreas: The glandular tissue and islets of Langerhans were normal. In the 
loose connective tissue between the lobules there was a slight infiltration with 
mononuclear cells. The connective tissue about the larger vessels as they entered 
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the gland was densely infiltrated with the typical mononuclear cells, and encroached 
upon the glandular tissue, so that the adjacent acini were partly broken up. This 
extended deep into the gland. Mitotic figures were numerous in this area. There 
were practically no neutrophiles or eosinophiles. 

Intestine (lower ileum): The mucosa contained numerous areas of extravasated 
blood. The glands were well preserved. There was fairly marked infiltration of 
the mucosa with cells, chiefly monocytes, but with some neutrophiles and eosino- 
philes also. No mitoses were seen here. There were also some areas of hemor- 
rhage in the submucosa. Erythrophages were fairly numerous about these extra- 
vasations. In the loose connective tissue of the serosa there was considerable 
infiltration with the typical mononuclear cells. This was marked about the 
vessels but extended well out into the surrounding fat. One mitotic figure was 
seen. There were several lymphoid nodules in the intestinal wall containing in 
their peripheral portion mainly lymphocytes, and retaining a fairly normal archi- 
tecture. In the central portion the lymphocytes were largely replaced by mono- 
nuclear cells of the prevailing type, enmeshed by reticulum, and in some areas 
showing numerous mitotic figures. 

Lungs: The parenchyma was normal, except that the alveolar capillaries were 
dilated and stuffed with monocytes. The large vessels were filled with clots con- 
taining enormous numbers of leucocytes, of the same types and about the same pro- 
portions as in the blood films. The only definite cellular infiltration (with mono- 
cytic cells) was in the walls of the bronchi, chiefly around the vessels. One mitotic 
figure was found. 

Heart: Just beneath the pericardium there were small areas showing fragmenta- 
tion and disintegration of muscle fibres, and infiltration with monocytes. In the 
subpericardial connective tissue, and in lesser degree around the smaller vessels in 
the myocardium, there was a moderate degree of infiltration with similar mononu- 
clear cells. 

Aorta: There was marked atheroma, with extensive fibrous thickening of the 
intima. The vasa vasorum were crowded with mononuclear cells. There were a 
few similar cells in the perivascular connective tissue but no notable infiltration. 

Muscle: The tissue was normal except for a few small focal areas in which there 
was fragmentation of muscle fibres, hemorrhage, and marked infiltration with 
monocytes. A few of these cells were scattered through the loose connective tissue 
between the muscle bundles. 


DISCUSSION 


The case of monocytic leukemia here reported corresponds very well, 
in its essentials, with those described by previous observers. The 
onset of the leukemia was preceded by an infection, in this case an 
acute and chronic cysto-pyelitis. The precise onset of the leukemia 
could not be determined from the history, but once recognized, it ran 
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a rapid, acute course, characterized by fever, increasing weakness and 
anemia, and in the late stages by a mild degree of stomatitis, purpura, 
and bleeding. There was no lymph glandular enlargement except of 
the mesenteric glands, and only very moderate enlargement of the 
spleen and liver. 

The essential problem in diagnosis is the differentiation of these 
cases from those of acute myeloid leukemia in which the predominant 
cells are myeloblasts or immature myelocytes, the “premyelocytes,” 
or B-myelocytes of Sabin and others. The diagnosis of monocytic 
leukemia depended solely on the blood changes previously described, 
and on the pathological sections at autopsy. The characteristics of 
the cells in this case have been minutely described. The following 
points seem of especial importance in establishing their identity as 
monocytes. 

(1) The cytoplasm had a characteristic faintly bluish-grey color, 
with no tendency to the development of acidophilic areas, such as are 
often seen in B-myelocytes. 

(2) There were typical fine reddish lilac granules, usually numerous, 
quite uniform in appearance, with no transitions to the redder coarser 
neutrophile granules. 

(3) The nuclei showed a marked tendency to infoldings, indenta- 
tions, or convolutions; they were of a thin, fine, spongy, or lacy texture, 
and rarely contained any nucleoli; then only in notably immature 
cells, in which they were small and inconspicuous. 

(4) Transitions to relatively normal monocytes, but not to neutro- 
philic leucocytes or myelocytes, were noted. 

(5) Indirect evidence of motility was present, in the presence of cells 
showing distinct pseudopods, and particularly, of relatively numerous 
phagocytes. These phagocytes were not merely accidental macro- 
phages, such as may be seen occasionally in any leukemia, but in the 
main were typical representatives of the predominant cell type. They 
thus showed evidence of a degree of motility and fluidity of the cyto- 
plasm which is not met with in myelocytes or myeloblasts. 

(6) The cells gave a negative oxidase reaction, although the few 
myelocytes and premyelocytes present contained heavily stained 


granules. 
There has been some controversy as to whether or not monocytes 
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normally are oxidase positive. The method used by the writer 
(Goodpasture’s method, slightly modified) readily stains granules in 
the monocytes of normal blood, although the granules are fine and 
more sparse than in neutrophilic leucocytes. This apparent discrep- 
ancy, in the failure of the monocytes in monocytic leukemia to give a 
positive oxidase reaction, is not an unusual finding. Of the cases of 
monocytic leukemia previously reported, in which the reaction was 
tried, 6 were reported as positive, and 8 as negative, while in 3 addi- 
tional cases, in which the blood was not tested, the tissues at autopsy 
gave a negative reaction. In Dameshek’s cases most of the cells 
which he classed as monocytes, gave a positive reaction, but a negative 
rection was given by the “histiocytes,”’ which he regards as immediate 
precursors of the monocytes. Moreover, in his second case, both types 
of cells became oxidase negative shortly before the death of the patient. 
It is, perhaps, doubtful whether the negative reaction is to be attrib- 
uted simply to immaturity, or rather to some pathological change in 
the cells. In any case, it appears that in monocytic leukemia a nega- 
tive oxidase reaction has frequently, indeed usually, been obtained, as 
in the case here reported. On the other hand, a positive oxidase reac- 
tion is almost invariable with myelocytes in which granules can be 
demonstrated with the usual blood stains. 

Because of the failure to secure satisfactory supravitally stained 
preparations, the question is left open as to whether the cells are to be 
regarded as monocytes in the restricted sense, as histiocytes(clasmato- 
cytes), or as intermediate, perhaps incompletely differentiated forms. 

The pathological findings corresponded well with those described by 
most previous observers. The striking feature was the unusually wide- 
spread distribution of the process, involving not only the spleen and 
lymph nodes, but also the connective tissue of the liver, kidney cortex 
and pelvis, pancreas, gall-bladder, intestinal wall, and in lesser degree 
the prostate, bladder, and bronchi. The process in these latter 
organs clearly centered in the loose adventitial and periadventitial 
tissues, which were densely packed with cells, which often formed 
concentric sheaths around the vessels. However, it extended well out 
into the surrounding connective tissue, and in places (such as the 
serosa of the intestine and the hilum of some lymph glands), showed 
an invasive type of growth, somewhat resembling that of a malignant 
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neoplasm. The equally wide-spread distribution of mitotic figures, 
in some localities in considerable number, clearly indicates that active 
cellular proliferation was taking place in these areas, and that they 
were not simply passive accumulations of leucocytes from the circulat- 
ing blood. The cells in these areas had exactly the same appearance 
as the monocytes in the blood vessels, and in sections stained with 
specific granule stains showed the same type of granulation. That 
they enter the circulation and form monocytes seems a plausible 
assumption, although there is no conclusive evidence of such an occur- 
rence. 

Much emphasis has been placed by some observers (27, 28, 31, 36) 
on changes in the endothelium of the hemopoietic organs, which they 
interpreted as indicating hyperplasia and desquamation of these cells 
to form monocytes. Changes of the type described by these writers 
were found in areas in the spleen in this case, but not to any notable 
degree in other tissues. Except in shape, the fixed endothelial cells 
resemble the blood monocytes closely enough to make such an assump- 
tion reasonable. However, the absence of mitoses in these cells and 
the relatively limited distribution of such changes would preclude their 
giving rise to any substantial proportion of the monocytes which are 
flooding the blood and tissues. In any case this process is vastly 
outweighed in extent and intensity by the hyperplasia in the reticulum, 
where mitoses were numerous. 

The presence of a few myelocytes and myeloblasts, as already 
pointed out, has been a common finding in previously reported cases, 
and by itself is no reason for regarding the leukemia as myeloid in type. 
On the contrary, the presence of these cells, as well as of plasma cells 
(of lymphoid origin), merely emphasizes the fact that all portions of 
the hemopoietic tissue were disturbed and stimulated to abnormal 
types of activity. 


SUMMARY 


Cases of leukemia occur in which the predominant cells in the blood 
and in the tissues are monocytes and their immediate precursors. 
The occurrence of these cases is a strong argument in favor of the 
independent status of the monocyte. 

Previously reported cases have been reviewed, and another case has 
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been reported, together with the hematological and autopsy findings. 
Clinically, these cases resemble acute leukemia of other types, except 
for a relatively moderate degree of enlargement of the liver, spleen and 
lymph nodes. 

Diagnosis depends upon the accurate identification of the predomi- 
nant cells in the blood. This is based on the morphological character- 
istics of the nuclei, cytoplasm, and cytoplasmic granules; on the 
(usually) negative oxidase reaction; and particularly, on evidences of 
motility and phagocytic activity. 

At autopsy the tissues show an extensive leukemic infiltration with 
monocytic cells, which is analogous to but perhaps more widely dis- 
tributed than that in other types of leukemia. An interesting appear- 
ance of swelling and desquamation of the endothelial cells lining the 
sinuses has been previously described, and was observed in this case. 
Whether these appearances represent actual formation of blood 
monocytes or not is not demonstrated conclusively, but it seems clear 
that the major part of the proliferation must take place elsewhere, 
probably in the reticulum. In many cases but not in all, some asso- 
ciated myelocytic hyperplasia occurs, and occasionally it may come 


to dominate the picture. Such observations need not preclude the 
acceptance of monocytic leukemia as a distinct system disease. Any 
profound disturbance of one portion of the hemopoietic system inter- 
feres with and perverts the activity of the other parts to some extent, 
a fact which may be explained by the proximity of the precursors of 
the different types of cells to one another, as well as by their close 
biological relationship. 
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Osler and Other Papers. By Witt1amM SyDNEY THAYER. 4 pl., 386 pp. 8° 
(Baltimore, The Johns Hopkins Press, 1931.) 

This volume is permeated with the viewpoint of an essential gentleman of the 
period which ended with the World War. The author’s sentiments and ideals 
are delightfully Victorian throughout, and, in reading his pages, it is pleasing to 
reflect that the traditions he served and serves, if obsolescent, are not entirely 
obsolete. Much of the volume centers, in fact, in the great Osler tradition of the 
wards of the Johns Hopkins Hospital. Of these Osler chapters, the best is un- 
questionably that published anonymously in the Harvard Graduates’ Magazine 
(March, 1927). Here, Osler figures as Fowler (Guillaume |’Ofseleur) and the 
uplifting effect of his example and method in relation to the despairing medical 
graduate Jones (a purely imaginary character) is charmingly conveyed. In the 
Nation obituary of 1920, Osler’s personality was, for the first time, interpreted as 
that of “‘a true Celt,” in other words, a spontaneous, elfin nature, keenly sensitive 
to the sight of real pain and sorrow, quick in perception, but, by the same token, 
sometimes liable to snap judgments in offhand estimation of ultimate worth or 
ability. Some of the best of the Osler hoaxes and witty sallies—“‘the other worm,” 
the blue ribbon episode, Hananias and “too much alcohol”—are to be found in 
these four papers, which supplement Cushing’s memoirs. On the whole, the most 
attractive bit of writing in the volume is “Recollections of an Old Master,” the 
opening of which reflects Dr. Thayer’s familiarity with Russian fiction and Rus- 
sian lines of thought. ‘““The secret of eternal youth” he concludes, “‘is enthusiasm,” 
and enthusiasm has been the sustaining note in Thayer’s professional life and work. 
The historical papers on Cotton Mather’s Rules of Health, Laennec, Pasteur and 
Richard Bright are among the best which have appeared in their period. There 
are also reminiscences of John Howland and Reginald Fitz. A remarkable bit of 
effective condensation is the Bright address, which is printed in full in Guy’s 
Hospital Reports (1927, Ixxvii, 253 e¢ seg.) and is replete with the wonderful clinical 
visualization of the great pathologist—his original notations of Jacksonian epi- 
lepsy, pontine and cerebellopontine tumors, central amnesic aphasia, diaphrag- 
matic hernia, pancreatic diabetes, Hodgkin’s disease, mesenteric tuberculosis 
acute yellow atrophy of the liver, venous thrombosis, ovarian hydatids, focal infec- 
tion from the throat and the réle of chorea in the rheumatic cycle. “Bright did 
for diseases of the abdomen what Laennec had done for diseases of the chest.” 
An account of the original clinico-pathological unit (two wards of 42 beds), estab- 
lished by Bright in Guy’s Hospital for the study of renal disease (1842), is given 
for the first time. The practitioner and the student will find their account in this 
book, which has been a source of unfailing pleasure to Dr. Thayer’s many friends. 

F. H. G. 
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Textbook of Anatomy and Physiology. 8th Edit. By Diana C. Kemper, R.N., 
and Carotyn E. Gray, A.M., R.N. 629 Pg. $3.00. (Macmillan Co., 
1931.) 

This new edition of an old textbook is the result of very careful revision on the 
part of the authors. The general plan of the book and method of presenting the 
material are essentially the same, but much emphasis has been placed upon clarify- 
ing the explanatory passages by rewording sentences, and upon the addition of 
informative material to bring the whole up to date. (This is especially noticeable 
in chapters 3, 9, 11, 14, 16, 22.) 

Most of chapter 3 is new material and has been wisely fhcluded. The chapter 
on the Nervous System has better diagrams, new material and more careful word- 
ing of the old text. The same is true of the pages devoted to the blood (chapter 
16). The discussion at the end of chapter 22 under the heading “Variations in 
Temperature” is an example of the author’s attempt to include recent opinions. 

Of course, any textbook of this type will be compared at once with that of Dr. 
J. F. Williams, which is a more inclusive but also a more difficult text for students. 
Kimber and Gray’s book is elementary in many respects, but it is written in a 
language easily understood by the average student in the average school of nurs- 
ing, and the material which is not included can be supplemented by lectures and 


reference reading. 
M. B. D. 


A Manual of Tuberculosis for Nurses. By E. ASHworTH UNDERWOOD, M.A., 
B.Sc., Ch.B., D.P.U. (U. Glas.). 272 Pg. $2.50. (Wm. Wood and Co., 
New York.) 

In this little book of fifteen rather short chapters the author has endeavored to 
discuss the actual and predisposing causes of tuberculosis, the prophylaxis, the 
treatment and care of tuberculous patients and the follow-up visits. His style is 
simple and the divisions of his work with points marked for special emphasis are 
helpful. He has included only that material which he thinks necessary for the 
nurse to know, so any omissions are probably due to his having weighed them and 
found them unnecessary. Many of the nursing points are well taken and the 
material offered in the text is up to date and is summarized briefly at the end of 
each chapter. 

On the whole, there is a place for this work and it seems that it can be used to 


advantage both as a text and as a reference book. 
M. B. D. 


A Text-Book of Surgery. By JouN Homans. Compiled from Lectures and other 
Writings of these (23) Members of the Surgical Department of Harvard 
Medical School, with a Special Bibliographic Index and with Lilustrations 
by William C. Shepard. X, 1195 pp. roy. 8°. (Baltimore, Charles 
C. Thomas, 1931.) 
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“The aim of this book,” says Dr. Homans in his preface, is “‘to teach the funda- 
mentals and something of the practice of surgery.”” In other words, it is a treatise 
on what was once called the ‘‘institutes’’ or principles of surgery brought up to very 
recent standards. It has been compiled from lectures by members of the surgical 
department of the Harvard Medical School, notably those of Cushing and his 
associates on neurological surgery, Homans and Edward P. Richardson on abdomi- 
nal surgery, Osgood on orthopedic surgery, J. H. Waite on the eye, Lyman G. 
Richards on the ear, the air passages and the oesophagus, Richard H. Miller on 
specific infections and diseases of the extremities. As such, the text is largely 
made up of descriptive surgical pathology, and the reader who expects detailed 
accounts of recent operative procedure, illustrated by such realistic drawings as 
Max Brédel supplied for Kelly, Halsted and Cushing, will be disappointed. Most 
of the outline illustrations, are in fact, old-fashioned. The text, by Homans, is 
pleasantly written and thus more readable, perhaps, than the dry, concise exposi- 
tion which might have shortened the volume by one-half. Each important chapter 
is prefaced by an informing historical introduction, giving the essentials in a clever, 
easy-going manner, without any unnecessary parade of unusual names and dates. 
The Bibliographical Index at the end is something quite new in the literature of 
surgery, giving in three columns the outstanding achievements in surgery under 
their authors’ names, with very correct references in the third column. This 
historical bibliography might well have been supplemented by sets of references 
to the best literature (say on repair of tissues) at the end of each chapter, for the 
benefit of students who, in any case, ought to carry their reading further than 
these very elementary expositions. As usual, the essential principles in the treat- 
ment of fractures are buried in the text. The mechanism of the production of 
fractures is not sufficiently emphasized and the student is not likely to ascertain 
that it is of paramount importance to dress the long fragment, which can be con- 
trolled, in line with the short fragment, which cannot be controlled. In reducing 
a fracture, its mechanism is retraced or reversed and the fragments are dressed 
in the reversed position. No one can do this properly without thorough pre- 
liminary understanding of the initial mechanism of production. So too, in the 
section on dislocations, one misses Gunn’s law for reduction, viz., Place the part 
in the position assumed when the dislocation occurred, and reduce by applying 
force in the opposite directions. Moses Gunn’s original statement of this general 
principle of reversing the initial mechanism should be in the terminal bibliography. 
The relation of venous congestion to ischaemic palsy is well emphasized and 
cannot be emphasized too frequently. The chapter on tumors of bone is well 
handled but is much too brief. Here, a course of supplementary reading vié 
references at the end of the chapter would have been most helpful. To direct the 
student’s attention to such collateral reading is one of the prime functions of a 
good textbook. The chapters on the pituitary and thyroid glands are what one 
would expect from the Harvard clinic, but here again one misses the most recent 
work on thyroid dysfunction, for instance, the effect of mild latent and prolonged 
hyperthyroidism in the production of toxic adenomata in patients approaching 


























BOOK REVIEWS 181 


fifty. It is delightful to find that many current or accumulated fallacies with 
reference to the semeiology of surgical diseases have been excluded from the text. 
This book will prove invaluable for all students of surgery. One regrets only the 
lack of suitable references for collateral reading and of more up to date illustrations, 
particularly of sporotrichosis, blastomycosis, actinomycosis, fibrous osteitis and 
most of the tumors. 

D. L., F. H. G. 


Arterial Hypertension. By Epwarp J. Strecuitz, M.D. 21 Illust. 8°. 280 Pp. 
$5.50. (Paul B. Hoeber Inc., N. Y., 1930.) 

This treatise covers some 200 pages, including a bibliography of 1133 references. 
Opinions of those who read the book will doubtless vary: it is possible to criticise 
it on the ground that, while it covers the literature faithfully, it fails in places to 
digest the enormous bibliography and to draw concise conclusions, or elsewhere, 
as in the discussion of Prognosis, to get down to brass tacks and furnish data on 
the natural course of the condition. Any discussion of hypertension is com- 
plicated by the obvious difficulty of distinguishing how much of the arterial dam- 
age incident to this condition is primary (i.e. precedes the hypertension, and how 
much is secondary to the hypertension itself. On this score, the author’s conclu- 
sions may be in error, but he handles his material well and his views are entitled to 
serious consideration. The conclusions are for the most part sound and always 
reasonable, and the author is to be congratulated upon his successful avoidance of 
the radical and preposterous therapeutic procedures which tend to gravitate to- 
ward conditions of questionable etiology. 

The writer fails to mention congenital stenosis (coarctation) of the aorta as a 
cause of hypertension. Though the hypertension is limited to the upper part of 
the body, this condition seldom meets with an accurate diagnosis and is usually 
mistaken for the usual form of hypertensive arterial disease. Coarctation has 
been found to exist in approximately one of every thousand persons coming to 
autopsy and is therefore a not inconsiderable etiologic agent in hypertension, par- 
ticularly in the young. The complications of arterial disease are very well 
handled. Neurologic sequelae are described in an able and illuminating manner. 
Better understanding of the intimate relation existing between circulatory in- 
efficiency and cerebral accidents is apparent. The author has dealt very sensibly 
with the matter of focal infection. 

In treatment the author advises restriction of condiments but in another place 
ginger-ale. He recommends ample and adequate use of digitalis even ad nauseam, 
which sets a bad example as regards possible intoxication. The danger of surgical 
shock in inducing failure of the cerebral circulation in hypertension is stressed. 
He advises the use of digitalis in surgical shock under certain conditions in spite 
of the work of the Nashville investigators. That cardiac murmurs in hyperten- 
sion are soft because there is no endocarditis and the endocardium is smooth is 
doubtful. The intensity of murmurs probably depends upon the degree of rela- 
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tive stenosis of the orifice through which blood is passing under pressure. What 
murmurs surpass in intensity some of those found in congenital cardiovascular 
lesions, arterio-venous fistulae and other conditions in which the lining of the blood 
channels may be quite smooth? Corrigan’s experiments with rubber tubing and 
intestine clarified this matter a century ago. We feel that the book presents an 
excellent résumé of the subject; hence, is of value to one who is willing to utilize 
the offered data and draw his own conclusions. 
fi. SS 


History of Medicine in the United States. By Francis R. Packarp, M.D. Vol- 
umes I & Ii. 656 Pp. 103 Illust. $12.00. (Paul B. Hoeber, Inc., N.Y. 
1931.) 

In two large volumes Dr. Packard has covered the history of medicine in the 
United States down to 1900, adding material for the last century that was not 
given in the first edition of 1901. 

The development of medicine of any country is not a continuous narrative and 
thus the historical records may become encyclopedic, certain phases being treated 
in detail without reference to the development of the subject. These books are 
of that nature; we find chapters on early medical legislation, early hospitals, his- 
tory of the Medical Department of the Army, of the Navy, short bibliographical 
sketches of men who have contributed to American medicine and many other 
phases of the development of medicine in this country. The chapters on the 
development of medical education, particularly before the founding of the medical 
schools, deserve special mention. The author has collected a large amount of 
original material, for example, announcements in the newspapers of anatomical 
lectures, tickets to medical courses, descriptions of certificates of apprentices and 
other interesting historical documents not hitherto collected in other publications. 
The volumes are useful as a reference text as well as a readable historical narrative. 

There are a few slight inaccuracies in the reference material. In looking for 
the life and work of John Lining, the reviewer found two Linings in the index; 
both refer to the same man. On page 500, it is stated that Lining published his 
essay on yellow fever in 1756; on page 503, it is said to have been published in 1753. 
The next reference to Lining is page 835, but there is no mention of him on that 
page. On page 825, however, the date of publication of Lining’s essay is given 
as 1799, in Chisholm’s work on pestilential fever, and Dr. Packard states that he 
could not find any trace of it in print before 1799, although two earlier dates of 
publication have already been given. 

The volumes are printed in the usual attractive style of the Hoeber publications 
well illustrated, on fine paper, with a long bibliography and a good subject and 
author index. 

C. L. G. 
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The Note-Book of Edward Jenner. With an introduction by F. Dawtrey Drewitt, 
M.D. [Oxon], F.R.C.P. 49 Pp. $1.25. (Oxford University Press, London, 
1931.) 

The Note-Book which covers a period from 1787 to 1806, records various ob- 
servations made by Jenner concerning the habits of the Cuckoo, the presence of 
Hydatids [which he associated with tuberculosis] in the bodies of animals, and 
concerning the Distemper in Dogs. These observations, carefully written, show 
unwearied patience and care. 

The original MS. Note-Book, in the possession of the Royal College of Physi- 
cians fell into their care in 1888 as a gift from Dr. J. A. Marston, and fortunately 
for Jenner admirers, the Oxford Press took over the printing. To designate the 
volume as “The Note-Book”’ is, however, misleading. It is quite certain that 
Jenner kept more than one Note-Book, as witness the one in the possession of Dr. 
LeRoy Crummer, and published in the Annals of Medical History written after 
1806. The present volume is of considerable significance, as it reflects the personal 
opinions of Dr. Jenner and contains medical matter. There are also notes and ob- 
servations on the success of vaccination in the possession of Dr. LeRoy Crummer. 
Sir William Osler had in his library many smaller note-books of Jenner, concerning 
mitral stenosis and eruptive diseases. It would have been charming if the Oxford 
Press had reproduced the topography of Jenner’s favorite press at No. 7 Berwick 
Street. Dr. Drewitt’s introductory sketch of Jenner is most delightful. The 
volume should be in the hands of all admirers of Jenner. 

M. P. 
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